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ELECTRICITY IN BAKERIES. 
From the central-station standpoint, the ques- 
tion of electricity in the bakery is, or should be, one 


of electric baking versus other methods. As to elec- 


tric power, there are so many inherent advantages 
attending its use in bakeries that it is hard to con- 
ceive how any other method of driving can still exist. 
The matter of cleanliness, which is so vital to bakeries 
and which under present-day conditions has assumed 
such significance, would alone seem to be of suffi- 
cient importance to eliminate from the field any other 
Another feature which points to mo- 
bakery 
Every baker 


maintaining a 


form of drive. 
tors as the logical method for driving ma- 
chines is that of uniformity of product. 
is keenly alive to the desirability of 
uniform product, as generally the success of a plant 
depends upon this. In many instances the advantage 
of having a separate drive for dough mixers alone 
justifies the use of electric motors in bakeries. 

some time been consid- 
ered by the baker but 


conditions have tended to retard its general introduc- 


Electric baking has for 


as the ideal method, several 
tion. Today central-station companies, realizing the 
possibilities in this field, can afford to make extreme- 
ly low rates; manufacturers of electric ovens have re- 
fined the design of their product so as to obtain max- 
imum efficiency, and progressive bakers, who make 
a scientific study of their costs, appreciate that the 
slightly greater expense of electric baking is fully off- 
set by the numerous advantages. 

Electric baking has passed the experimental 
stage. In Milwaukee an 80-loaf, 10-kilowatt oven was 
installed in a local bakery for advertising purposes. 
The proprietor used to good advantage the apprecia- 
tion of the public of a novelty. This installation, how- 
ever, did more than furnish copy for newspaper ad- 
vertising. It convinced this baker that electric bak- 
ing eliminated many of the serious difficulties hereto- 
fore accepted as a necessary evil and inseparable from 
the use of coal, gas or coke ovens and also that a 
much improved quality of product resulted. A new 
30-kilowatt, 360-loaf electric oven has been installed 
and even at a rate of 2.75 to 3 cents per kilowatt-hour 
for energy, a considerable saving is expected. In 
this bakery the electric oven is used solely for bread 
baking, but its advantages for baking cake, pie and 
general pastry, are even more pronounced. 

Detailed data of this and several other installa- 
tions are given in the article on “Electricity in Baker- 
ies” appearing elsewhere in this issue. 
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WHAT IS GOOD ILLUMINATION? 
It is not hard to state some of the requisites of 
good illumination, but it is not so easy to be sure of 


covering every point which enters into a decision as 
to whether the illumination in any particular case is 
perfect. The necessity of sufficient foot-candles for 
easy vision, of avoiding glare and of appealing to the 
artistic or esthetic taste of the observer are well rec- 
ognized. The latter of course depends somewhat 
upon the judgment, or personal opinion, and the 
schooling of the individual, but an installation must 
at least meet in a general way this requirement. 

Everyone will admit also that a lighting installa- 
tion to be considered good must in no way be inju- 
rious to the eyes of those who come within its sphere 
of influence. Of late years we have recognized that 
there are among us a great number of persons whose 
eyes are defective or have been injured through mis- 
use and over-strain. It is sometimes thought that 
the large increase in the number of such cases re- 
ported is due merely to wider knowledge and exami- 
nation, but we cannot be sure that it is not at least 
partly attributable to the greatly increased applica- 
tion of the eyes to close work under artificial illum- 
ination, which is so prevalent in modern times. 

With our present knowledge of the eye, its method 
of functioning and the causes of its defects and in- 
juries, it is impossible for any of us to say with accu- 
racy just what conditions of use may be injurious to 
this very valuable organ of the human body. There 
are a number of criteria which might be taken to 
indicate that damage is being done to the organ of 
vision, and yet we cannot be sure that from any one 
of such conditions permanent injury will result. In 
which this Mr. 
Sweet has discussed this question and in- 


an article will be found in issue, 
Arthur J. 
vestigated a number of conditions which result in a 
lessening of the visual acuity. It seems only reason- 
able to assume that such conditions are undesirable 
and should be avoided in our efforts to attain good 
illumination. The depression in visual function, or 
lessened ability of the eye to see, may be regarded 
as one indication that the being used 
under the best conditions, and even though such con- 
ditions may not result in permanent injury it is cer- 
This is true even 


eye is not 


tainly desirable to avoid them. 
from the standpoint of efficiency in lighting, since a 
greater quantity of illumination is demanded under 
those conditions in which the visual ability is dimin- 
ished. From these Mr. Sweet has 
drawn a number of conclusions which it would be 
well to follow in planning installations of lighting. 
While such results cannot be considered as final, and 
while they undoubtedly do not include all the neces- 
sary conditions for good illumination, it behooves 


considerations 


our illuminating engineers and architects to keep 
them in mind and follow them as closely as possible 
in planning installations of electric or other forms of 
lighting. It is certainly to be regretted that we see 
on every hand installations being planned and exe- 
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cuted which infract in so many ways the canons of 
good illumination. A knowledge of desirable con- 
ditions to be met is lacking far too much, even among 
illuminating engineers, and when we pass outside 
their ranks the conditions are indeed deplorable. It 
is only by further investigations such as the one here 
considered, and a diffusion of the knowledge thus 
obtained as widely as possible, that we can hope to 
gradually improve the conditions generally found. 








FUSE PROTECTION FOR INTERIOR LIGHT 
ING CIRCUITS. 

There is probably no rule of the National Elec- 
trical Code which is more frequently disregarded than 
is the one which recommends that indoor lighting cir 
cuits be provided with fuses of such a size as to pro- 
tect them from loads exceeding 660 watts. Nor are 
there many rules in the Code, disregard or abuse of 
more liable to be attended with un- 

In most cases No. 14 wire is used in 


660 


which is much 
safe conditions. 
running circuits, designed for a 
So far as the conductors themselves are con 


maximum of 
watts. 
cerned, adequate protection may possibly be afforded 
a circuit like this, to be sure, by means of fuses some- 
what larger than those specified in the Code rule 
referred to. The trouble is, though, that when othe. 
fuses than those of the specified sizes are installed, it 
is the case oftener than not that the largest fuses 
available are used. Indeed, except in localities where 
inspection departments are unusually vigilant, it is 
not unusual for one to find 30-ampere plug fuses em- 
ployed as the sole protection of circuits run of No. 14 
wire, whose allowable carrying capacity, it will be 
recalled, is, for concealed work, but 12 amperes. 
Moreover, as is altogether natural, this unfortunate 
practice of over-fusing electric circuits tends to be- 
come more and more prevalent as the adoption of 
the larger lighting units recently put on the market 
and the use of various modern labor-saving electrical 
appliances becomes more general. 

The awkwardness of the situation just referred 
to has been felt rather keenly by boards of electrical 
inspection over the country for some time now, and 
various remedies for the disorder have been suggest- 
ed by men prominent in the inspection and construc- 
tion fields. Of these suggestions, one which appears 
to be quite popular just at this time is the recommen- 
dation that fuse bases should be made with a spe- 
cial view to the current-carrying capacity of the fuses 
to be used in them. In other words, according to this 
scheme, in a fuse base designed for, say, a six-ampere 
fuse, it would be impossible to insert a fuse of some 
other size. So far as theoretical considerations go, 
this plan would not seem impossible in the case of 
plug fuses; for it would apparently not be a difficult 
matter in the manufacture of plug fuses and the bases 
for them to adapt either the diameter or the length 
of the plug—or even both of these dimensions—to 
the number of amperes for which the fuse was in- 


tended. As satisfactory as such a scheme might at 
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first appear, however, it is to be noted that it would 
not prevent the closing of the circuit by other means 
than the use of a fuse, and it must also be remembered 
that even on a 660-watt circuit other types of fuses 
than the plug fuse are quite often employed. 

Another method of meeting the difficulty is by 
the use of a non-replaceable fuse. This of course 
would prove very inconvenient if it were the only 
fuse in the circuit. But a combination of an ordi- 
nary fuse of the proper capacity and a non-replace- 
able fuse of, say, twice this capacity should produce 
no trouble or inconvenience until the ordinary fuse 
was improperly replaced, and then when the circuit 
was overloaded the emergency fuse would give pro- 
tection and prevent a repetition of same procedure. 

On the other hand, it is hard to see why with 
certain modifications in our systems of municipal in- 
spection, the evil might not be practically eliminated, 
and that without any special difficulty. It is perhaps 
useless to expect it to be done, though, until rein- 
spections of electric wiring are more frequent than 
they now are, and these will probably not increase 
greatly in frequency as long as inspections by mu- 
nicipal authorities must be sought and paid for by 
the property owner. In this connection it may be re- 
marked that there seems to be no really good reason 
why electrical inspection on the part of the munici- 
pality should not be supported wholly out of the pub- 
lic funds. With the inspection system working on 
such a basis, it should be easy to have reinspections 
made frequently enough and penalties sufficiently 
severe imposed to prevent not only the practice of 
overfusing and overloading circuits but other common 
abuses of electric service as well 








USES OF THE ELECTRIC FLASH LIGHT. 

Considering its humble character, it would be hard 
to find any electric device which has become of greater 
use to its owner since the advent of the small tungsten 


lamp, than the ordinary pocket flash light. It would 
not be difficult to cite literally hundreds of applica- 
tions of this extraordinarily convenient little appliance, 
every one of which illustrates the superiority of elec- 
tricity over all other competitors. There is room for a 
sale of these equipments passing all belief, and aside 
from the profit attending the marketing of the ap- 
paratus, there is inherent in its use an advertising trib- 
ute to electricity which is but little realized. Whether 
the device is used in telling time in the small hours 
of the night; in guiding late comers to their seats at 
the opera; in following the score of a musical creation ; 
in taking notes at a lantern-slide lecture in a darkened 
hall; in lightening the responsibilities of parenthood 
by enabling the anxious mother to see whether her 
latest idol has become uncovered to the winter chill, 
without interrupting the little one’s slumbers ; in speed- 
ing up the delivery of packages by deciphering door num- 
bers after dark, or in shortening the labors of the 
Biblical personage seeking the lost piece of silver, it 
impresses the flexibility, cleanliness and safety of -elec- 
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tricity upon the user in a way that no one can realize 
who has not been the possessor of this handy little 
pocket piece. It is doing more to popularize electricity 
than is realized, and every man should carry an electric 
flashlight as an indispensable part of his personal equip- 


ment. 





IMPORTANT AND FAR-REACHING DECISION 
ON PATENTS. 

The United States Supreme Court handed down an 
opinion on March 11, that gives a new and far-reaching 
effect to the rights of a patentee, and is of special im- 
portance to a large number of electrical inventors and 
owners of basic electrical patents. It is held that a 
patentee has the right to prescribe the conditions under 
which a patent may be used or sold. A manufacturer 
of a rotary mimeograph sold this machine under a 
license which stipulated that the purchaser should use 
only such stencils, paper, ink and other supplies in the 
operation of the machine as were made by the manu- 
facturer of the machine. A violation of ‘this license 
was alleged, and the majority opinion holds that the 
violation of the license constituted an infringement of 
the patentee’s rights and that the case was one which 
came within the jurisdiction of the Federal Court. 
The opinion holds in effect that a patentee has the 
right to prescribe any conditions whatever that he may 
see fit, under which a-patent may be used. 

A vote on this opinion stood four to three, the dis- 
senting opinion being written by Chief Justice White, 
and being concurred in by Associate Justices Hughes 
and Lamar. Chief Justice White considers that under 
this ruling the patentee has the power by contract to 
extend his patent rights so as to bring within the claims 
of his patent things which are not embraced therein. 
This is virtually legislating, by causing the patent laws 
to cover subjects to which without the exercise of the 
right of the contract they could not reach. This would 
result not only in multiplying monopolies at the will 
of interested party, but would also destroy the juris- 
diction of the state courts over subjects which from 
the beginning have been within their authority. 

Because of the far-reaching effect this’ decision may 
have on pending cases, the Government, although not 
a party to the suit, will take steps to bring about a re- 
hearing of the case before a full bench as soon as an 
existing vacancy is filled. 

There has recently been much agitation for a re- 
vision of the patent laws, and if this decision be not 
reversed on rehearing, it seems likely to add impetus 
to the movement. Our patent laws at present give far 
too little protection to the inventor in some directions, 
while at the same time making his monopoly too far- 
reaching, as instanced in the present case. According 
to the interpretation put upon the decision by the 
Chief Justice, one may become subject to conditions 
imposed by a patentee by attaching same to his pat- 
ented article, even though the purchaser of the article 
be ignorant of such conditions and made no voluntary 
contract to abide by them. 





Program of Meeting of National 
Electrical Contractors. 


Preliminary arrangements have been 


yleted for the annual meeting of 


Contractors 
De n 


[-lectrical 
will be 
to 19 Headquar 
\lbany Hotel, 


held in its 


Vational 


held in 


and 
meetings new 
16, the Board Ol 
utive CLommit- 


Phe 


will be 


Xe 


meeting irst ses- 
held 
addressed by 


“The 


Chere 


the 
July 17 


Shafroth on 


\ssociation 
and will be 


ernor Resourc- 


Colorado will also be 


addresses on electrical subjects. 


afternoon there will be a busi 


ssion: in the evening there will 


a reception and dance and a r« 


venation the Sons of Jove 


On Thursday, July 18, business ses 


held in 


Between 


the and 
the 
tendered by the Col- 
Electric Club. The 
held at Albany 
will be 


will be morning 


ions 


atternoon two sessions 


luncheon will be 
annual din 
Hotel in 


followed by a 


srado 
will be 

the evening and 

vaudeville show 

19, an all-day excursion will 

Moffat 


point 


On July 


taken on the Railroad to 


Corona, the highest reached by 


the 
—>-->— 


any railroad in country 


Program of Minnesota Section. 

Che Minnesota Section of the Ameri- 
can Institute of Electrical Engineers 
has arranged to hold a two-day 
Monday 
week during the 


Show 


meet- 
and Tuesday of next 
Northwestern Electric 
held in the 
Armory. On 
will be 


ing on 


will be 
the 


Sessions 
Assembly Room of 
Monday afternoon papers 
sented by W. D’A. Ryan on “Lighting 
from Early Ages to the Present Time” 


and by \. L. Abbott on “The Work of 


the Illuminating Engineer.” 


pre- 


At the session on Tuesday afternoon 
papers will be presented by E. H. Sco- 
field on “Central-Station Graphical 
Records;” by W. R. Patton on “The 
Unity-Power-Factor Motor;” and by 
M. R. Hutchinson on “The Edison 
Storage Battery.” At 6:30 p. m. a ban- 
quet will be held at the Hotel Radis- 
The secretary of the Minnesota 
Section is Leo H. Cooper, 805 Metro- 
Life suilding, 


son. 
politan Minneapolis, 
Minn 
~>---o—__—__ 

Institute Meeting at Schenectady. 

It has been decided to hold a meeting 
of the American Institute of Electrical 
Engineers at Schenectady, N. Y., on May 
17. Arrangements have been made for a 
number of papers, principally on railway 
and transmission subjects. 
There will be morning and evening ses- 
sions, the afternoon being devoted to en- 


high-tension 


tertainment features. 


ELECTRICAL 


REVIEW AND WESTERN 


Program of Meeting of Mississippi 
Electric Association. 

The fourth annual convention of the 
Mississippi Electric Association will be 
Vicksburg, Miss., May 
Papers will be presented up- 


held in 28, 29 
and 30 
on the following subjects: “Mixed and 
Kil- 


the 


low-Pressure Turbines up to 750 


owatts,” by a representative of 
General Electric Company; “Induction 
representative of San- 


“Distribut- 


Meters,” by a 
gamo Electric Company; 
by a representative 
& Man- 
Construc- 
the St 


“Grounding of 


ing Transformers,” 
of the 


ufacturing 


Electric 
“Car 


Westinghouse 
Company: 
tion,” by a representative of 
Louis Car Company; 
Secondaries,” by J. T. Robertson; “Me- 
chanical and Hand-Firing of Coal,” by 
W. I 


George H. 


Gorenflo 
Harries, of Louisville, 


Ky., treasurer of the National Electric 


Light 


address 


\ssociation, will also deliver an 


during the convention, and a 
one evening. 

secretary of the 
McComb, 
oe 


banquet will be held 
The 
\. H 
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Miss. 


Jones, 
Telephone Pioneers of America. 
The book the full 

ceedings of the first annual convention 


1911, is 
now in the hands of the printer and 


containing pro- 


at Boston, November 2 and 3, 
between 
The 
accident to 
the 
reproduction of a 


members 


April. 


mailed to 
fifteenth of 


will be 
the first and 
due to a recent 


One of 


delay is 
the secretary. 
will be the 
page folder of the group photograph 


features 
three- 


representing a little more than half of 
the convention. 
the Southwest- 


those in attendance at 
W. 


ern Telephone Company, Dallas, Tex., 


George Foster, of 
has been appointed corresponding sec- 
retary for that jurisdiction. 

The 
made, has arranged to supply souvenir 


secretary, to meet requests 
pennants such as used on the automo- 


bile ride at Boston, for fifty cents 
each 


nin 
Date for Meeting of Minnesota 
Electrical Contractors’ Associa- 
tion. 
As 
sota Electrical Contractors’ Association 
Minneapolis, 


already announced, the Minne- 
will hold a meeting in 
Minn., during the week of the Electric 
Show. Announcement is made by R. 
Vilett, chairman of the 
Arrangements, that the 
be held on Monday, March 18, in the 
assembly room of the Armory, where 
Morning 
held 


features include a 
luncheon at noon and a banquet in the 


Committee on 


meeting will 


the exposition will be held. 
and afternoon 
Entertainment 


sessions will be 


evening at which the Minneapolis job- 
bers will be the hosts. 
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Program for New England Section 
N. E. L. A. Convention. 

At the annual meeting and conven- 
tion of the New England Section, N. 
E. L. A., to be held at the Hotel Kim- 
ball, Springfield, Mass., March 21 and 
22, the 


sented: 


following will be 
“The 


New 


Power-Factor—How to 


papers pre- 
Use of the Ve- 
England;” “Load-Factor 


Electric 
hicle in 
Improve 
Ap- 
discussion: 


and 


Them;” Exhaust-Steam Turbine 
plied to Electric Lighting;” 
“Should the Central Station Maintain 
a Wiring Department?”; “Report of 
the Rate 

The 


a cabaret 


Committee.” 

include 
for Thursday 
evening, banquet Friday and a lunch- 


entertainment features 


performance 


eon Friday noon. 

EE Ss 
New York Jovian Luncheon. 

The New York Jovians held another of 
their satisfactory gatherings at noon on 
March 6, when L. D. Gibbs, advertising 
manager of the Edison Electric Illuminating 
Company of Boston, was the principal 
speaker. Mr. Gibbs talked very forcibly 
upon the opportunity that existed for co- 
operation among electrical men, and the 
necessity for each striving to take an ac- 
tive part and bearing a share of the bur- 
den of organization and development. He 
the methods adopted by the 
Boston Edison Section of the National 
Electric Light Association in forming its 
luncheon club and in maintaining interest. 
The New York Jovian Club is grow- 
ing constantly and the noonday meetings 
have been voted an unqualified 


described 


suc- 
cess. 
ee 
Winnipeg Electric Club. 

The Electric Club of Winnipeg and 
St. Boniface has held several interest- 
ing meetings, one lecture being given 
by Fred A. Cambridge, city electrician 
of Winnipeg, on the “National Elec- 
trical Code Rules and the Reasons 
Why.” Another talk was by R. J. 
Swain, city electrician of St. Boniface, 
on the the Milwaukee 
vention of the Western Association of 
The Club in- 


election of officers 


report of con- 
Electrical Inspectors. 
tends to have the 
and annual banquet on March 21. 

—— 

Institute Directors’ Nominees. 

At the meeting of the Board of Direc- 
tors of the American Institute of Elec- 
trical Engineers on March 9, the follow- 
ing directors’ nominees for the approach- 
ing election were selected: 

For president, Ralph D. Mershon. 

For vice-president, W. S. Murray, A. 
W. Benesford, S. D. Sprong. 

For managers, Comfort A. Adams, 
William B. Jackson, J. F. Stevens, Will- 
iam McClellan. 

For treasurer, George A. Hamilton. 

For secretary, F. L. Hutchinson. 
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Homer E. Niesz. 

the electrical fraternity the 
Chicago Electric Show, which, until 
the present year has been held annu- 
ally for six consecutive years, is con- 
sidered one of the most far-reaching 


Among 


and important undertakings of its 
character. This reputation is justly 
earned, for each show of the six so 


far held has surpassed anything of the 
kind ever before attempted. The suc- 
which has enjoyed 
year by these events is largely due to 
the able management of Homer E. 
Niesz, one of the organizers and in- 
corporators of the Electrical Trades 
Exposition Company, who 1907 


been each 


cess 


in 
selected as 
Eldredge 

Canton, 
1868. He 
common schools 


manager. 
Niesz 
O., 


at- 


was 
Homer 

was born in 

99 


why 


Fanuary 
tended the 


of Canton and vicinity and 
later entered the Mount 
Union College, graduating in 
1886. While attending the 
latter institution. Mr. Niesz 
specialized in mathematics. 


Deciding to enter the elec- 
field and wishing a 
practical Mr. 
Niesz moved to Chicago and 
entered the employ the 
Western Electric Company 
as apprentice in the arc-light- 
machine manufacturing, and 
testing departments. 
fall that year he 
became connected with the 
United States Electric 
Lighting Company, of Chi- 
and worked wire- 
helper 


trical 
experience, 


of 


later, 


In the of 


cago, as 


on a number 
After two 


position he 


man’s 
of 
months in 


installations. 
this 
accepted a similar position 
with Leonard & Izard, west- 
the 


Company, 


ern agents for Edison 
Electric 
and the 


tion of a number of the early 


General 
assisted in installa- 
Edison lighting plants. 

In May of 1888 Mr. Niesz 


became connected with the Chicago 
Edison Company in the capacity of 
assistant superintendent of construc- 


He held this position until 1899, 
when he was made assistant to the gen- 
eral superintendent, who then 
Louis A, When Mr. 
guson was made second vice-president 
of the Edison Com- 
promoted 


tion. 


was 
Ferguson. Fer- 

Commonwealth 
Mr. 
to the position of assistant to the sec- 
1909 he 


pany Niesz also was 


ond vice-president. In re- 
signed this office to become manager 
of the Cosmopolitan Electric Company, 
a central station in Chicago. 

August of 1901, Mr. Niesz was 


Miss Ollie MacWasson, of 


In 


married to 


Cincinnati. 
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Mr. Niesz has been active in elec- 
trical affairs in Chicago, having served 
and one-half an offi- 
cer the and also 
committeeman commit- 
of national 
He was a member of the 
Committee of the National 
Light Association when that organiza- 
tion in Chicago and also chair- 
man of the Hotel Committee, in which 
office the method of 
handling hotel reservations which was 


two years as 
Club 


numerous 


in Electric as 
on 
societies. 


Exhibition 


tees and local 
Electric 
met 
he formulated 
used so successfully in New York last 

He vice-chairman of 
Committee on Arrangements for 


year. was also 
the 


the recent Chicago convention of the 





Homer E. Niesz, 
Manager of the Cosmopolitan Electric Company. 


Illuminating Engineering Society. 
In 1909 Mr. 
president of the Electric Club of Chi- 


cago to fill the unexpired term of F. 


Niesz was elected vice- 


P. Vose, and at the election of 1910 
was re-elected to that office. In 1911 
he was elected president and _ served 


1912. During Mr. 
the Club 
tinguished itself by tendering to the 
Electrical Engi- 
in 


until the election of 


Niesz’s administration dis- 
American Institute of 


neers, while in annual convention 
Chicago, a luncheon at which over 450 
He one 
occasion, to Cleveland as the 
official head of the Club to address the 
Electrical League of Cleveland. 
Mr. Class B member 


were present. was also, on 


called 


Niesz is a of 
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National Electric Light Associa- 


the 
tion, and a member of the commercial 
In 1905 he served as editor of 


section. 
the Question Box and has always 
taken an active part in the meetings of 
that organization. He is also a mem- 
ber of the Illuminating Engineering 
Society, associate member of the Amer- 
ican Institute of Electrical Engineers, 
and member of the Sons of Jove, En- 
gineers’ Club, Chicago Athletic Club, 
South Shore Country Club and Calumet 
Country Club. 
—___--e—___—_ 
League of 
Luncheon. 
“The Aspects of Social Psychology” 
was the subject of a very in- 
teresting address delivered 
by H. Austin Aikens, profes- 
sor of psychology at West- 


Electrical Cleveland 


ern Reserve University, to 
the members and guests of 
the Electrical League of 
Cleveland at a well attended 
noon luncheon on March 8. 

In the course of his re- 
marks, Dr. Aikens pointed 


out the intimate relation ex- 
psychology 
remarking 
had 


between 
and_ electricity, 
that electricity has 
important bearing on what- 
worth 


isting 
an 


ever has been done 
while in the field of psychol- 
At the present day the 


of 


ogy. 
transmission impulses 
the nerves, he 
plained, is thought. to 
either a chemical or an elec- 
trical the tendency 
being to regard it as the lat- 
One point of difficulty 


along eX- 


be 
process, 


ter. 


explaining nerve action 
the 


nervous 


in 
by electrical theory is 
that 
travel along nerve fibers at a 
comparatively of 
speed, but this seeming ob- 
when 


“currents” 


low rate 
serious 
the 
conduction 


jection is less 


one considers slowness 
of 


der 


un- 
The 


retardation in the speed of transmitting 


electrical 


some conditions. 


messages by submarine cables due to 


certain electrical conditions in the 
transmitting system corresponds in a 
way to slowness of nerve action. Dr. 


Aikens then told how electricity has 
been of assistance in psychological lab- 
psychol- 
of 


experiments and how 
the other hand, been 


practical benefit to the electrical man 


oratory 


has, on 


ogy 
in the solution of his problem. As ex- 
amples of the former he told how elec- 
tricity enables the psychologist to lo- 
cate the muscles or the groups of mus- 
cles which are controlled by the vari- 
ous parts of the brain and to perform 
“time-reaction” the 
fatiguing nature of electrical action on 


experiments on 
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To his 
assertion that electrical problems of a 
them, 


the nervous system bear out 


commercial nature are, most of 


dependent for their successful solution 


on psychological principles, he stated 


that the question of efficiency, of how 
to advertise and sell goods, of how to 


choose the right individual for a cer- 


tain line of work, etc., were all dis- 


tinctly psychological problems, the solv- 


ing of which can be greatly facilitated 
by psychological research 


In endeavoring to improve one’s 


own personal efficiency, psychologists 


and physiologists have discovered that 


every person’s capacity for a_ given 


line of work has its own fairly definite 


limitations, and although training and 


hard work will develop one’s powers 


to a certain point, there are fixed lim- 


its beyond which it is suicidal to go 
Che 


in mind in the 


same principles should be borne 


hiring of employees 


The choosing of girls for education as 


telephone operators was an example 


ted to demonstrate how, by psycho 


laboratory methods, the inher 


inaptitude certain applicants for 
] 
could immediately be 


the 


line of worl 
us eliminate 
and money re 


1 


same knowledge 


Western Union Merger. 
The eight transAtlanti 
e Wester? nion Anglo- 


States ¢ 


cables of 
American & 
ompanies were 
on March 8, 
management, and 
the Western Un 
This is the result 
the Anglo & 
Western Un 
the 


under one 
will be 

ereatter as 
ion able System 


le asing ot 


by the 


f the recent 
Direct Companies 
ion Announcement 
Western Unt 


pointments for the 


was made by 


m of the following ap- 


new system: J. H 


Carson, London, general 
erating; T. W 
opean commercial manager; J. ( 
New York, United States 
Europe: 

the Anglo 


id street 


manager op 
Eur- 
Will- 


man 


Goulding, London, 


will be 
New 
\merican 
Western 

The 
three 


headquarters 
American building, 
London 
the 
Broadway 
the 
large 


headquarters will be in 


Union building, 195 


present receiving offices of 


companies in the various cities 


maintained and 


the 


of the world, will be 


will be conducted by new unified 
management 
_—- - 
Spring Meeting of Central Railway 
Association. 

The meeting of the Central 
Electric Railway Association will be held 
at the Claypool Hotel, Indianapolis, Ind., 


spring 


The special subjects to be 
discussed at Haz- 
ards” and “Maintenance of Electric-Rail- 


on April 4. 
this session are “Fire 


way Equipment.” 
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The Chicago Elevated Railway 
Lines and Their Operation. 

Speaking on this subject at the meeting 
of the Electric Club of Chicago, on 
March 7, Edward J. Blair, electrical en- 
gineer for the Chicago Elevated Railroad 
Company,.presented some interesting sta- 
tistics relative to elevated-railway condi- 
tions in Chicago. The aggregate mileage 
of the consolidated 160 miles 
The rolling stock com- 
807 mo- 


system is 

of single track. 
1,461 

tor cars, 615 trailers and 39 service cars. 

Mr. stated that in 1911 the total 

car mileage was 47,000,000 miles. In ob- 

mileage 168,000,000 kilowatt- 


prises cars of which are 


Blair 


taining this 
consumed, 72 cent of 
produced in the company’s 
own steam plants. The kilo- 


watt-hours consumption per car mile was 


hours were per 


which were 
average 
3.6. 

Mr. 
on the 


stated that peak load 


occurred 


Blair the 
between 7 and 
55,000 


the 


system 
8 a. m., the demand then being 
kilowatts. 
company in four steam plants, ranging in 
size from. 6,000 to 11,000 kilowatts. Nine 
main- 


Power is generated by 


storage-battery stations are also 


tained. Energy required in excess of that 
generated in the company’s plants is pur- 
chased from the Commonwealth Edison 
Company 


Mr. 


to the work being done by 


Blair 
the 
Coasting 


In concluding his remarks 
referred 
company to service. 


clocks 


of west 


improve 


have been installed on a number 


side cars and reports indicate 


an improvement in service. Mention was 


also made of committees appointed to 


study the problem of accidents and their 
is also co-Op- 


prevention. The company 


erating with city officials and 


tatives of other public-utility 


represen- 

companies 

in order to lessen electrolysis troubles. 
M. G. 


in wear on brake shoes is noticed when 


Lloyd asked if any difference 


coasting clocks are installed; also, what 


method of returning current to power 
house is employed. the first 


question Mr. Blair said that there is con- 


In reply to 


siderably less wear on brake shoes where 
coasting clocks are installed. Regarding 
that 


is depended 


current he said the elevated 
itself 
plemented in certain instances 
ble. 
care of leakages by grounding the nega- 


the 


return 


structure upon, sup- 


with ca- 


Plans are now under way to take 


tive bus in power house. 


>--> ~~ —_— 


Action of Institute Board. 
At the meeting of the Board of Di- 
the Institute of 
Engineers, March 
an- 


rectors of American 


Electrical held on 


8, a Convention Committee was 
for the annual convention to 
be held in Boston, Mass., June 24 to 
28. C. L. Edgar is 
Patent Committee was appointed, of 
which D. C. Jackson is chairman. A 
committee. was appointed to receive 


subscriptions for a memorial in honor 


nounced 


chairman. A 
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of the distinguished French electrical 
engineer, J. Joubert. It consists of C. 
O. Mailloux, C. E. Scribner, Carl Her- 
ing and C. A. Adams. 

The President announced that the 
officers of the Committee on Organiza- 
tion of the International Electrical 
Congress, to be held in San Francisco 
in 1915, follows: Charles P. 
Steinmetz, president; A. E. Kennelly, 
C. O. Mailloux, W. D. Weaver, H. A. 
Lardner, vice-presidents; E. B. 
secretary; P. S. Millar, treasurer and 
business manager. 

The Board approved the draft of a 
Principles of 


are as 


Rosa, 


Code of Professional 
Conduct, which had been submitted by 
a Committee. 
en 

Boston Electrical Luncheon. 

Milton W. Franklin, of the General 
Electric Company, Schenectady, N. Y., 
was the speaker at the weekly :neeting 
of the Luncheon Club branch of the New 
England Section of the National Electric 
Light Association, on March 8. About 300 
central-station men, supply-house repre- 
sentatives, electrical engineers and guests 
were present. Dr. Franklin gave an inter 


esting non-technical lecture on ozone, 
pointing out its more important chemical 
characteristics and = giving the salient 
facts in the history of this striking agent 
for oxidation. He hinted that great pos- 
sibilities lie ahead in connection with the 
use of electrically produced ozone in the 
purification of air in buildings occupied 
by large numbers of people, in the bet- 
terment of urban atmospheric conditions 
and even in the treatment of disease. At 
present the latter functions of ozone are 
by physi- 
that 


ozone is a specific, it is finding a useful 


vigorously investigated 


and while it 


being 
cians, cannot be said 
place in the treatment of many physical 
ills. Water purification has been success- 
this 
and, in this country, a beginning has been 


fully carried on abroad by means, 
made by the installation of ozone-produc- 
ing equipment in and other 
locations where hygienic conditions are 
of primary importance. Dr. Franklin said 
that a 15-watt machine would produce 
enough ozone to sterilize the air of an 
ordinary residence. The latest equipment 
130 per 
About one part of ozone 
the maximum 
present. It was 
Kennedy, of New 


lavatories 


will produce grams of ozone 
kilowatt-hour. 
per million parts air is 


safe amount to use at 
announced that W. P. 
York City, a prominent electric-vehicle 
expert, would be the speaker on March 15. 
Kansas City Electric Luncheon. 
The third annual meeting of the 
Electric Club of Kansas City, Mo., 
was held on March 6 at the Baltimore 
Hotel. Louis H. Egan acted as chair- 
man and there were 87 present. An 
address was delivered by an official of 
the Missouri & Kansas Telephone 


Company. 
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Electricity in Bakenies. 


Present-day conditions make it nec- 
baker to maintain 
in his 
how 


for 
standard of cleanliness 
difficult to conceive 
this condition be obtained where 
overhead belting and shafts 
pended upon to transmit energy, yet 
the. number of electrically 
bakeries is constantly in- 
creasing—there is still a large 
holding to the time- 
drive. In the 
the average—it 
selection of 


essary every 
a high 
plant. It is 
can 
are de- 
—while 
equipped 
num- 
ber .of plants 
honored steam 

small plants—below 
is not a question of 
but of hand labor versus 
these cases it is the 
solicitor to 


mo- 
live power, 
machinery. In 
duty of the central-station 
the 

machinery in 


‘o-operate with manufacturer of 


bakery demonstrating 














Uniformity of product ,and 
evenness in baking are two of the 
most essential requisites of a suc- 
cessful plant. Bakers realizing 
this must of necessity turn to 
motor drive for the former and 
the results of electric baking 
on a commercial scale indicate 
that evenness in baking is only 
one of the many advantages real- 
ized. Several interesting installa- 
tions are described in this article. 




















while any combination or all of these 
found in the 
former 


plants coming 


classifications. 


may be 


under the two 


inmay briefly be outlined as _ follows: 
Flour received at the plant is emptied 
into an elevator, which raises it to the 
top of the building. Here it is 
sifted, weighed and dropped _ into 
cough mixers where water, salt, yeast, 
added and mixed in. The 
formed is placed in 
troughs and aside to rise. It is 
then kneaded, rise again, 
then molded into loaves of proper size, 
removed to the proofing and 
finally placed in the ovens. 
operations 


etc., are 
dough thus 
set 
allowed to 


room 
For prac- 
ticaily all of these elec- 
trically operated machines are admira- 
bly suited 

The freedom with which the electric 
motor can be used as an independent 
drive for a single machine or group of 





Group of Machines in Whiteside: Bakery, Louisville, Ky. 


the advantage and economy of elec- 
trically operated machines. 

Bakeries may be classified the 
small shops, the average retailer and 
the wholesaler. Under the latter 
classification comes the exclusive 
bread, biscuit, pie and cake bakeries 


into 


the are much 
the same for each plant. Where con- 
ditions peculiar to one are met, these 
will be discussed separately in this ar- 
ticle. 

The process of baking bread, which 
is practically the same in all bakeries, 


In general processes 


machines, as compared with other 
sources of power, and its ability to op- 
erate under unfavorable conditions is 
a great advantage in bakeries and 
biscuit factories. In many instances 
the advantage of having a_ separate 
drive for dough mixers alone justifies 
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electric motors .in bakeries. 
the 
central-station 
the 


In a bakery where a “batch” 


the 
One ot 


use ot 
strong arguments in fa- 


vor of power for this 


industry is reliability of service. 
is started 
the entire cycle of operations must be 
\ loss of 


an hour frequently means the loss 


continued without delay. 
hal 
of a day’s batch 

quality is also of 
for this 
depends the 


Uniformity 


Uniformity of 


great importance, upon and 


eveness in baking suc- 


the plant can 


cess of 


only be secured by mechanical means, 


necessitating the use of machinery 


same operations must be 
batch 


Ixactly the 


for each of dough, 


that 


carried on 


and it is this requirement makes 


Motor-Driven Dough Mixer. 


the motor-driven dough mixer the 


machine 
Power Requirements. 
the 


logical 


Practically all o machines used 


in bakeries run at slow speed, so slow 


in fact, that any motors that might 


economically be used for driving them 


uire considerable speed reduction. 


In arranging the drives for a bakery, 
feature should be borne 
that the 


carried 


therefore, this 
individual 
too far. It 


the 


in mind in order 
shall 


may be ore 


drive not be 


conomical, from 


standpoint of gear losses alone, to use 


a single motor with a short line shaft 


machines 
the 
machine 


to drive several adjacent 


which are commonly operated at 


same time than to give each 


a separate drive 


T he 


seems to meet 


polyphase induction motor 


the demands of this 
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class of service with the most satisfac- 
Where the direct-current motor 
an unusual amount of 


tion. 
has been used, 
commutator trouble has been experi- 
enced in most instances, as flying par- 
ticles of flour collect on the commuta- 
sort of hard “cake” 


tor and form a 


which causes considerable sparking 


and necessitates frequent cleaning. 
This difficulty has been overcome in 
some cases by using inclosed motors, 
but this, of course, involves a consid- 
erable reduction in motor capacity. 
The polyphase induction motor can be 
used without inclosing, and will oper- 
ate satisfactorily even after the wind- 
the machine, 


have 


and all 


ings 
both stator 


parts of 


and rotor, become 


—— 


completely covered with the caked 
flour. 

\s regards 
drive various 
in bakeries the following data 
should be noted that dough 


large 


neces- 


found 


sizes of motors 


sary to machines 
are 
given: It 
require 
torque, 
operating 


a comparatively 
and for that 
them should have 
Dough- 
from 


mixers 


starting reason, 
motors 


ample overload’ capacity. 
mixing machines range in size 


one to six-barrel capacity. 
DAY DOUGH MIXERS. 
Capacity. 
Barrels. 
1.5 


Horse- 
Power. 


No 
Machine. 


2.9 


6 6 

The horsepowers 
single 
makes 14 revolutions per minute. 


above are for 


speed on which mixer arm 


For 
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very stiff dough, horsepower should be 
increased 25 per cent. 
MISCELLANEOUS MACHINES. 


Machine. Horsepower. 
Molding machine (Capacity 
2,000 loaves per 
Dividing machine (Capacity 
2,000 loaves per hour) 
Dough Breaker 
Revolving Cracker Baker 
Cake 


— 
enon 
owe 


-aper cutter 
Meal mill 

an elevator 
Package elevator 
Tray elevator 
Box elevator 
Conveyor 

Fiour sifter 
Ovens 
Breaks 
Packing 
Blender 
Read's reversible mixer 


Combination machines 


” 


nove 


table 


D9 SSD et et et ee De 


used by 


Motor-Driven Cake Machine. 


small bakers consisting of flour sifter 
mixer and cake 
motor sufficiently 
operate the 
governs the horsepower required. 
DAY CLIPPER, EGG BEATER AND 
CAKE MIXER. 
Capacity in 
Gallons. 
12 1 
24 5 
50 , 
Electric Baking. 
Electric baking has long been con- 
sidered by the baker as_ the~ ideal 
method, but conditions 
tended to introduc- 


Today 


and elevator, dough 


machine, require a 


large to mixer, which 


No. 


Machine. Horsepowe! 
2 
3 


several have 


retard its general 


tion. central-station compan- 


ies are making extremely low rates 
for this service, manufacturers of elec- 
the design of 


obtain maxi- 


tric ovens have refined 
their product so as to 
efficiency and progressive bakers, 


study of 


mum 


who make a _=_e scientific 
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their costs realize that the slightly 
greater cost of electric baking is fully 
offset by the numerous advantages. 
The drawbacks of coaling, hauling 
ashes, storing fuel, etc., are entirely 
eliminated and in addition, sanitary 
conditions are improved and labor and 
insurance costs greatly reduced. 


Motor-Driven 
In addition to the important 
factors of cleanliness and compactness, 
electric baking has the advantage of 
flexibility of control and perfection of 
supply, insures the 
uniformity of the product. 
occupies 


very 


heat which even- 
and 


electric 


ness 


The oven less than 
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electric baking on a commercial scale 
is its adoption by the Skiles Bakery of 
Milwaukee. Several months ago this 
plant installed a 10-kilowatt, 80-loaf 
Simplex electric oven and the results 
secured from this installation demon- 
strated to Mr. Skiles, proprietor, that, 
compared with the ordinary coal oven, 





Dough Mixer. 


the electric has the advantages of sav- 
ing ash and coal-storage space, and 
eliminates the dirt 
handling coal and ashes, etc. 
the attractions of electric baking in 
the case of the Skiles bakery has been 


the afforded, the 


annoyance of 
One of 


and 


advertising and no- 


Motor-Driven Dough Divider. 


brick 
with 


the required for 
the 


no 


one-fifth space 


ovens of same capacity, and 
may be 


dis- 


radiaton, 
with 


practically heat 


installed in a small room no 


comfort to the 
The cost of operation at the 


this 


operators, 

average 

little 

advantages of 

heating 
oven 


service would be 
but the 


methods of 


for 
than coal, 
over 
electrically 


rate 
more 
the electric 
makes the 
even cheaper than the coal or gas. 

One of the greatest boosts afforded 


heated 


ticeable increases in business resulting 
from the announcement of the 
electric This, in addition 
the already mentioned has 
led to the installation in this plant of 
unit of 30-kilowatt, 360- 


use of 
ovens. to 
advantages 
an additional 
loaf size. 
With the smaller oven 80 one-pound 
loaves of are baked every 35 
minutes, after the oven is heated. In less 
than eight hours 960 loaves are baked 
at an expenditure of less than 80 kilo- 


bread 
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including the current used 
in other 


watt-hours, 
in first heating the oven; 
words, the baking is done at the rate 
of 12 loaves per kilowatt-hour. 

The new 360-loaf oven is of West- 
inghouse make and will have a maxi- 
mum demand of 30 kilowatt-hours and 
a running demand of 20 kilowatt- 
hours. It will be in use 20 hours per 
day, as in the case of the 80-loaf oven, 
assuring a consumption of about 20,000 
kilowatt-hours per month. According 
to the schedule of the Milwaukee Elec- 
tric Railway & Light Company, these 
conditions will earn a rate of 2.75 to 
3 cents per kilowatt-hour, the energy 
for baking amountinf&® to about 
cent per loaf. Wheat 
requires about 30 minutes to 
so that the large oven will pro- 
720 loaves per hour. A view of 
installed in the 
one of the 


cost 
one-eighth 
bread 
bake, 
duce 
the simplex oven 
Skiles bakery is shown in 
accompanying illustrations. 
Typical Installations. 

A very notable installation of 
tric motor drive for bakery machinery 
has made in the plant of the 
Denver Baking Company, in Musko- 
gee, Okla. This plant has a capacity 
of 40,000 loaves of bread per 24 hours 
in addition to several hundred pounds 
of pies one corner of 
the large baking there is an 
oven of the revolving type which con- 
tains 12 shelves mounted on a rotating 
device so as to operate after the man- 
ner of a ferris wheel, the material on 
a shelf being subjected to max-, 
imum heat when it is at the bottom of 
the wheel. The door of the oven is 
on the side facing the position where 
a shelf is half way to the top of the 
wheel. 

No effort has been the 
owner of this bakery to make it up-to- 
The large bak- 
painted 

white 


elec- 


been 


and cakes. In 
room 


spared by 


in every respect. 
ing room and the machinery, 
white, together with a_ clean, 
concrete floor, provide a very sanitary 
arrangement and present a very pleas- 
ing appearance. Cleanliness and sani- 
tation are emphasized, as the dough is 
never handled by human hands from 
the time the flour is mixed until the 
loaf is ready for delivery. 

The flour is unsacked into a bin in 
the cellar and elevated by a Hunter 
flour lifter and conveyor into a large 
hopper which is suspended above the 
dough mixer, the hopper being sus- 
pended from a lever connected with 
that it can be 
The hopper has 
of 


date 


the scale beam _ so 
weighed at any time. 
a capacity of about seven barrels 
The dough mixer is provided 


the 


flour. 
with steam and water connections, 
latter being equipped with suitable me- 
ters so that an exact amount of mate- 
rial may be put into the mixer, day in 


and day out, in accordance with any 
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spetified formula, thus ensuring a uni- 
product. As the bakery 
kinds of bread, 





formity of 





turns out several sev- 


eral kinds of dough are mixed by this 








device 
The detailed motor installation is as 
follows 






MOTOR 












No. H.P Speed 
1 0.5 1200 
1 1 1200 
1 1200 
1 1800 
! 1200 
1 ; 1200 
The plant operates 48 hours a week 
mont 145 The load-factor is 2.1 per « 
The No Day three-barrel dough 





mixer, the Day dough breaker, and the 


No. 4 Hunter flour lifter and conveyor, 








shown in one of the illustrations, are 
grouped on one five-horsepower mo- 
tor, running at 1,200 revolutions per 












breaker is belt driven 


h 





ym the countershaft that drives the 
our lifter It was first installed on 
the opposite side of the dough mixe1 

d dr n from the sprocket wheel on 
the end of the countershaft driving the 

ough mixet This arrangement, 
however, did not prove satisfactory 

In another of the illustrations 1s 
shown the No. 5 Dutchess Tool Com 
pany’s dough divider which is driven 
by a two-horsepower, 1,200-revolution- 


per-minute motor The dough is 
ransferred this machine from the 
sing tubs and, with each revolution 
f the wheel, four loaves of any de- 
sired weight are punched out and 
dropped upon the delivery belt The 








weight. of the loaves may be regulated 
at will by a single adjustment of the 
machine [his machine has an ingen 
ious arrangement of small hoppers 










which sift flour on the dough at the 
proper intervals to avoid any tendency 
of the dough to stick. The belt upon 
which the loaves drop consumes one 
minute in making one-half a revolu 









tion, i. e., one minute after a loaf drops 
upon the belt it is delivered to the 
molding machine at the other end of 
the table, thus allowing the loaves to 






recover from their compression. 


The 


plant is 





Thompson loaf molder in this 





driven by a two-horsepower, 





the 





1,800-revolution-per-minute motor, 





geared so as to drive 


latter also being 
belt 





the delivery This machine kneads 





the loaves exactly as the old fashioned 
baker did, 
the end, then twice from the side, and 
the 





from 





turning them in twice 






finally rolling them around big 


wheel at the bottom where they come 






up and roll into the pan on the shelf, 
from whence they are carried to the 
oven. This machine is also equipped 
with a flour sifter to keep the dough 
from sticking. 

A two-horsepower, 









1,200-revolution- 
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ent; 





REVIEW AND WESTERN 





per-minute motor, suspended from the 
ceiling drives the revolving shelves of the 
oven in this plant, through a counter- 
shaft belted to the large gear wheel on 
the side of the oven in order to reduce 


the speed. The capacity of the oven is 
700 loaves and it is so arranged that the 
APPLICATION 
..Geared to No. 3 Day egg beater. 
.. Belted to Day cake machine. 

.Belted to No. 5 Dutchess dough divider. 
.Belted to Thompson loaf molder. 

Belted to 700-loaf revolving oven. 

“Belted to No. 3 Dav dough mixer; Day 

dough breaker; No. 4 Hunter flour 


conveyor. 
average kilowatt-hours consumption per 
operating-time load-factor, 5.5 per cent. 


rotating shelves may be stopped at any 
desired moment so as to bring any par- 
ticular shelf exactly level with the door 
for convenience in emptying or refilling. 

The Day No. 3 


Clipper egg beater is 
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these, one 40 horsepower machine 
drives a Day dough mixer. 

For operating the dough dividers, 
scaling machines, rounding up ma- 
chines and proofers—which perform 
their respective parts in the prepara- 


tion of the bread—motors of ten horse- 
power each are in use. In. sifting, 
blending and weighing motors of vary- 
ing capacities are employed and all 
have proved themselves quite as economi- 
cal as they are cleanly in their task of 
turning flour into bread. 

The company’s ice plant, the output 
of which is 25 tons a day, is operated 
by electricity, much more cheaply than 
it could be with steam or gasoline. The 
the 
of some of the company’s stock and 
to equalize the temperature of the bak- 


The 


ice is necessary for cold storage 


ing rooms. same motors—tive 
















Induction Motor Driving Loaf Molder. 


driven by a one-horsepower, 1,200-rev- 
olution-per-minute motor through gear 
cones to 
This 


steam 


with sprocket 


different 


ing provided 


admit of three speeds 


egg beater is provided with a 
jacket 

To the of the 
hand-operated roll divider, which 
strike 
cough from one large piece, leaving the 


right egg beater is a 
will 
out thirty-six equal pieces of 


whole in the shape of the round pan 
baked Hand 


machine’ is necessary 


they are 
this 


in which op- 
eration of 
due to the fact that it is used but very 
little 

Three-phase electric power at a fre- 
quency of sixty cycles and a potential 
of 220 volts, for operation of the mo- 
tors is supplied from the power circuits 
of the Muskogee Gas & Electric Com- 
pany. 

In the manufacture of its various 
products the McKinney Bread Com- 
pany, St. Louis, Mo., applies electricity 
to practically all departments of its 
bakery. All together the company has 
an installation of motors which develop 
a maximum of 167 horsepower. Of 





horse-power each—which furnish pow- 


er for the freight elevators, also op- 
erate the conveyors which carry the 


materials from one part of the plant to 
another. The plant an average 
daily output of 60,000 loaves per day 


has 


and a large quantity of rolls, pies, cake, 
etc. The kilowatt-hours consumption 
per month for 12 months is as follows: 
January, 9,160; February, 8,840; March, 
10,840; April, 15,000; May, 14,600; June, 
19,240; July, 19,960; 20,240; 
September, 20,280; October, 18,440; 
November, 12,280; December, 9,440. 

A small bakery using central-station 
service that may be considered typical 
for small towns is the plant of Ozersky 


August, 


Brothers, of Youngstown, O. 

This plant has three ovens, a Day 
dough mixer and a Day flour sieve in- 
stalled. The daily output is 4,000 loaves 
of white bread and a small quantity of 
cakes and pies. Seven men are em- 
ployed, working in two shifts of ten 
hours each. One squirrel-cage induc- 
tion motor is installed, having a load 
factor of 2.8 per cent. The supply 
source is two-phase, 200 volts, 60 cycles. 
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Bakery Data—Sheet No. 1. 











The term load-factor is used in these data in such a sense that a load-factor of 100 per cent represents 
the use for 24 hours every day of power corresponding to the rated capacity of the motors connected. An 
operating-time load-factor of 100 per cent represents the use of the rated capacity of the motors for the 
running hours per day specified for each installation. 












Whiteside Bakery Company, Louisville, Ky. Does a general: bread-baking business, having an average daily 
output of 100,000 loaves. Group and individual drive. Running hours per week, 24. 

Total connected horsepower, 73; total number of motors installed, 13; average kilowatt-hours consump- 
tion per month, 2,932. 

Load-factor, 7.3 per cent. 

Kilowatt-hours per month for 12 months: January, 2,210; February, 1,990; March, 2,430; April, 1,860; 
May, 2,900; June, 3,480; July, 3,580; August, 3,890; September, 3,880; ‘October, 3,440; November, 2,700; Decem- 
ber, 2,830. 

Moror INSTALLATION 


The following is a list of the motors installed, with their respective drives. All motors are polyphase 
induction machines operating at 220 volts. 









Speed ie 
No. Horsepower R. P.M. Application 
2 15 1,150 Driving by silent chain, two five-barrel Day dough. mixers. 
1 5 1,150 Direct-connected to one two-barrel Day dough mixer. 
1 5 1,150 Belted to a line shaft driving a flour-elevating plant com- 


prising one eight-inch screw conveyor and two sets of 
10-inch-bucket elevators. Flour is elevated to a height 
of 56 feet. . 

2 5 1,150 Belted to a line shaft driving two six-pocket Van’ Houten 
loaf dividers, two eight-loaf Thompson molders and two 
Day dough rollers. This equipment is installed in dupli- 
cate for emergency purposes only. 


1 3 1,500 Belted to a line shaft driving one one-barrel Westerman 
dough mixer and one pan-cleaning machine. 

2 5 1,200 Direct-connected to two 30-inch ventilating fans. 

1 5 1,150 Belted to a line shaft driving one 10-inch-bucket elevator, 12 


feet high, one W & F brush sifter and one Marmon & 
Nordyke differential reel. 


1 3 P 1,150 Belted to line shafts driving 70 fans in stable. One of these 
fans is placed over each stall. 
2 1 1,150 Direct connected to two drill presses. 


Energy for this installation is supplied by the Louisville Lighting Company. Steam at a pressure of 80 
pounds is also supplied for spraying the ovens and for operating a 10-ton York ice machine and a 6 by 24 
deep-well pump. The bakery is equipped with 18, 13 by 15, Peterson ovens, Coke is used for fuel. 

















; Golden Grain Biscuit Company, Grand Forks, N. D. General baking business (bread, pies and cake). 
Group drive. Running hours per week, 60. 

Total connected horsepower, 37.5; total number of. motors installed, 4; average kilowatt-hours per month, 
1,615; average kilowatt-hours per month per connected horsepower, 43. 

Load factor, 9 per cent; operating-time load-factor, 16.5 per cent. 

Kilowatt-hours per month for a period of 12 months: January, 395 (half month); February, 1,564; March, 
1,435; April, 1,561; May, 1,344; June, 1,409; July, 2,121; August, 1,710; September, 1,889; October, 2,122; No- 
vember, 1,919; December, 1,903. 

Motor INSTALLATION 


The installation at this plant consists of the following; all motors are direct-current 220-volt machines. 














crusher, one six-barrel dough mixer and one one-barrel 
cake mixer. 


No. Horsepower a a Application 

1 . 35 1,150 Belted to a counter shaft driving one icing beater; one dough 

beater, and one kettle. 

1 5 1,600 | Belted direct to buffer. 

1 15 1,100 | Belted to a line shaft driving one freight elevator, one cracker 
mill, one sack cleaner, one 12-pan reel oven, one cake 
| machine, one convertible cracker machine, one upright 
brake, one reversible brake, one carton conveyor, and 
one icing trolley. 

Belted to a line shaft driving one fig chopper, one sugar 
| 





Energy for this installation is furnished by the Red River Power Company, of Grand Forks. 
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Bakery Data—Sheet No. 2. 








Oak Park Baking Company, Oak Park, Ill. Bread, cakes and ice cream. 

Total connected horsepower, 22; number of motors, 8; average kilowatt-hours per month, 149. 

Kilowatt-hours for 1911: January, 110; February, 141; March, 135; April, 91; May, 124; June, 196; July, 
220; August, 154; September, 178; October, 144; November, 142; December, 154. 


Load-factor, 1.25 per cent. 





Motor INSTALLATION 
Direct current at 220 volts is used on all motors. 
| Speed | 
Horsepower | R. P.M. 
1,600 |  Direct-connected to dough mixer. 
variable Belted to dough mixer. 
1,600 Geared to automatic weigher and feeder. 
1,800 Belted to flour sifter and conveyor. 
variable | Ice-cream paddle and ice crusher, through counter shaft. 
1,600 Belted to cake mixer and dough former. 
1,800 Belted to hoist. Used infrequently. 
950 Belted to automatic bread machine. No longer used. 





Application 











Energy for this installation is supplied by the Public Service Company of Northern Illinois. 





Tip Top Bakery Company, Louisville, Ky. General bread bakery with an average daily output of 20,000 
loaves of bread per day of 24 hours. Group and individual drive. Running hours per week, 144. 
Total connected horsepower, 56; total number of motors installed, 4; average kilowatt-hours per month, 
average kilowatt-hours per month per connected horsepower, 13. 
Load-factor, 3 per cent. 
Kilowatt-hours per month for 12 months: January, 760; February, 470; March, 550; April, 580; May, 
640; June, 770; July, 820; August, 740; September, 890; October, 850; November, 860; December, 900. 


430; 


Motor INSTALLATION 
The installation consists of the following; all motors are polyphase induction machines. 
Speed : ’ 
| Horsepower R. P.M. Application 
40 1,150 Geared to a four-barrel dough mixer. The agitator of this 
machine runs at a speed of 62 revolutions per minute. 
3 75 Belted to an 18-foot line shaft (four hangers) driving one 
two-barrel Day dough mixer, and one 60-gallon Day egg 
beater. 
Belted to a 12-foot line shaft (three hangers), driving one 
dough divider and one Thompson molding machine. 
3 15 3elted to a four-inch-bucket flour elevator. 








10 








Energy for this installation is supplied by the Louisville Lighting Company in the form of two-phase, 
60-cycle current. The plant has installed four Peterson ovens. Coke is used for fuel. 





The Vale Bakery, Beloit, Wis. General bread, cake and pie bakery. Running hours per week, 168. 
(The motors do not run continuously during this time, but only when needed.) Individual drive. 

Total connected horsepower, 8; total number of motors installed, 4; average kilowatt-hours per month, 
215; average kilowatt-hours per month per connected horsepower, 27. 

Load-factor, 4.8 per cent. 

Kilowatt-hours per month for 12 months: November, 78; December, 65; January, 73; February, 89; 
March, 91; April, 99; May, 114; June, 348; July, 685; August, 362; September, 384; October, 196. 

Motor INSTALLATION 
The installation at this plant is as follows: 








a ete Speed ali 
Horsepower R. P.M. Application 





1,700 Polyphase motor direct-connected to a pie machine. 
1,200 Polyphase motor direct-connected to a cake machine. 
1,800 | Single-phase motor belted direct to a ventilating fan. 
1,800 | Single-phase motor belted direct to a dough mixer. 





Energy at 60 cycles, 220 volts is supplied by the Beloit Water, Gas & Electric Company. Alt motors are 
of the induction type. 











————— 
Smith’s Bakery, Mobile, Ala. General bread and cake bakery. Group drive. Running hours per week, 
60. 
Total connected horsepower, 17.5; total number of motors installed, 4; average kilowatt-hours per month, 
941; average kilowatt-hours per month, per connected horsepower, 54. 
Load-factor, 9.8 per cent; operating-time load-factor, 20.6 per cent. 
Kilowatt-hours per month for 12 months: January, 730; February, 900; March, 810; April, 1,080; May, 
1,080; June, 950; July, 950; August, 980; September, 950; October, 1,030; November, 720; December, 1,110. 
Motor INSTALLATION 
The following is a list of the motors installed with their respective drives: 
Speed <r 
R. P.M. Application 
Belted to a line shaft driving two Champion cake mixers, one 
egg beater and one elevator for conveying sacks of flour 
from first to second floor. 
Belted to a line shaft driving one six-barrel Champion dough 
mixer, and one small rotary pump. 
1,200 Belted to line shaft driving one Thompson molder, one dough 
breaker and one dough divider. 








No Horsepower 


1 5 1,200 


| 
| 
| 


1 5 


| 
| 
| 
7.5 | 1,200 





\ll above motors are of the induction type, three-phase, 60 cycles, 220 volts. Energy supplied by the 
Mobile Electric Company. The motor equipment replaced a steam-engine equipment. 
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fhe approximate electric energy con- 
sumed per 1,000 loaves of bread is 1.1 
lowatt-hour. 
The motor 
ne 7.5-horsepower squirrel-cage induc- 
mm motor belted to a 22-foot, 
inger line shaft driving one Day flour 
and Day dough 
the agitator of 
revolutions 


installation consists of 


tour- 


teve one five-barrel 


ixer, which operates 


a speed of 20 per min- 

t¢ 

The power consumption of this in- 

tallation for a period of nine months 
January, 95; February, 85; March, 

April, 167; May, 74; June, 133; 

112; August, 140; September, 140. 


LOS: 
July, 
Biscuit Factories. 

[he product of a biscuit factory may 
two general classes, 
directly 
crackers, 


e divided into 


yroducts made from sponge, 


as soda forming one 


such 
lass and those made from especially 
any 
The gen- 


prepared dough, such sweet 
iscuits, making up another. 
eral of manufacture of 
wo classes of products is about the 
the 
sponge or dough, in shaping or cutting 
After bak- 
ing the sponge products are packed at 
the 
some 


as 


process these 


same, and consists in preparing 


the biscuits, and in baking. 


mee while a portion of “sweet” 


products may be given sort of 
special treatment, such as icing, before 
the 


made of 


they are packed. In process of 


manufacture use is 


dough mixers, cutting or form- 


power- 


driven 


ing machines, reel ovens, 


and icing machinery. 


conveyors 


elec- 
ap- 
peared in a recent issue of the Electric 
Journal and _ while 
to a factory in a western city, gives a 


The following description of an 
trically operated biscuit factory 
applying specifically 
general idea of the conditions in such 
plants with reference to the applica- 
tion of electric motors. 

Twenty to twenty-five barrels of 
flour are used daily in this factory for 
the manufacture of sweet biscuits, and 
about 60 barrels of flour for the manu- 
ot 


produced at 


crackers, which 


360 


soda are 


the 


facture 
rate of per min- 
ute. 

In the sweet department the dough 
mixers are operated by a single mo- 
tor, placed on the floor above and belt- 
ed through that floor to a short line 
shaft hung alove the mixers. The use 
of the electric motor as a drive for 
these machines, for the 
dough mixer in the sponge department 
striking example of that feature 
of the electric motor which gives it so 
great favor in so many industries, viz., 


as well: as 


is a 


the ease with which it can be used to 
drive a single machine or group of 
machines which must be operated at a 
time when the rest of the factory is 
shut down. The regular working day 
in the factory starts at 7 a. m., but a 


preliminary run, lasting generally from 
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2 a. m., until 7 a. m., is required for 


preparing the sponge and dough for a 
regular day’s run of baking, etc., hence, 
a separate drive for these machines is 
particularly advantageous. 

After the taken 
from the mixers and placed in troughs 
thus trans- 


mixing, dough is 


mounted on trucks and is 
ferred to the forming machines. These 
machines the opera- 
tions of rolling the dough to the prop- 
out the biscuits 


in the desired shapes and sizes and de- 


perform several 


er thickness, cutting 


livering them to the oven operators for 
placing in the oven. A single motor, 
hung from the ceiling, drives this group 
of machines. The motor is belted to 
a short line shaft through a variable- 


Electric Oven in Skiles Bakery. 


speed transmission and in addition, the 
machines are provided with change 
gears. 

Biscuits the 
ting machines, and placed in the oven 
on thin sheets of metal by the opera- 
tors. After a complete revolution of 
the reel these sheets are removed with 
their of baked biscuits and 


placed on the trays of special trucks 


are removed from cut- 


loads 


for transferring them to the packing 
conveyor. In order that all the bis- 
cuits baked during any given time, may 
be packed promptly, the oven opera- 
tions stop 15 minutes before the work 
at the packing conveyor, a fact which 
again brings out the superiority of the 
electric drive for this machinery. 

The packing conveyor is essentially 
a continuous horizontal belt on which 
the pans of biscuits are placed. The 
belt moves at the rate of about 17 feet 
per minute, and the packers standing 
on both sides, remove the biscuits from 
the pans and pack them in boxes for 
the trade. The motor for the conveyor 
is directly beneath it and is belted down 
to the proper speed. In the sponge 
department, the process of manufac- 
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similar to that of the 
sweet department. 
The of the 


most interesting devices in the factory. 


ture is quite 


icing conveyor is one 
It consists essentially of a continuous 
chain conveyor supporting 431,200 gal- 


hooks 


suspended. 


from which cakes 
As it 


dips the cakes in icing, 


vanized can 


be moves along it 
suspends them 
delivers them to a 
The conveyor is 860 feet long 
of 380 feet per 
The motor operating this con- 


while drying and 
packer. 
and moves at a rate 
hour. 
veyor requires considerable speed re- 
duction, which is obtained in this case 
through reduction gears. 

An of this 
of interest account of the simulta- 
neous requirement for wide speed varia- 
tions, and for induction drive. 
The necessity of variable speed for the 
cutting 


installation character is 


on 


motor 


machines arises 


from three sources, viz: 


principally 
different sizes 
and shapes of biscuits, different kinds 
of dough and different times required 
for baking. A “sticky” dough requires 
a different speed of cutting for satis- 
factory results than does a dry, stiff 
dough. In general small biscuits can 
be cut more rapidly than large ones; 
for instance, in the sponge department, 
the variable speed shaft can be run 
between the speeds of 30 and 125 rev- 
olutions per minute for soda crackers, 
and between 110 and 200 revolutions 
per minute for oyster crackers. The 
average time for baking in the sweet 
department has been given as three 
minutes and twelve seconds. With the 
same temperature, biscuits 
require less and some more time than 
this for baking, hence the reel of the 
oven must be rotated slower or faster, 
and the speed of the cutting machine 
changed accordingly. 

All of the variable speed transmis- 
sions are of the Reeves type, consisting 
of the belts on which are mounted 
wooden blocks with beveled ends, run- 
ning between special pulleys, each of 
which of two conical faces 
with the apexes facing. By changing 
the separation of the cones, the effec- 
tive diameters of the pulleys can be 
varied over a wide range, giving close 
speed control. 

In the sweet department, the speed 
of the cutting machines is changed six 
or seven times an hour on the average, 
the speeds of the cutting machine and 
the soft-dough cutting machine being 
controlled in common by a single-speed 
regulator, while the speeds of the press 
and dough roller are varied by chang- 
ing gears. 

In this installation there is a total of 
120 horsepower in motors installed. 
Energy is supplied by the local central 
station at 220 volts, three phase. The 
power consumption averages 3,000 kil- 
owatt-hours per month. 


oven some 


consists 
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Details of a Successful Washing- 
Machine Campaign. 
Starting January 1, 1912, the Com- 
monwealth Power Company of Kala- 
mazoo, Mich., definite 
campaign to bring the electric washing 
machine before the the 
city and the results so far apparent are 


formulated a 
housewives of 


indicative of what can be accomplished 
town by consistent efforts 


central-station 


in a small 


on the part of a com- 
pany 

[The campaign was planned and ex- 
ecuted by Carl O. Jones, of the sales 
department, who furnishes the follow- 
ing details 2 

My first step was to select the pros- 
pects, the taking of 


names from an ordinary city directory, 


not by chance 
but from a careful comparison of our 
customers, to whom we knew the pur- 
chase of an electric washing machine 
would not be a great outlay of money. 
on this list we mailed a 
folder of each of the 
This we repeated and then 


To each one 


small machines 
we handle 
atter a few days, while the memory of 
the little folder was still fresh, we sent 
each one of our prospective customers 
a personal letter stating the merits and 
their laundry 


convenience of doing 


work at home by the electric method. 


In the meantime I had our salesmen 
take a 
and 


looke d at 


who 


names 
had 


very careful record of the 


addresses of parties who 
machines and to those 
list we mailed 
personal letter in 
wkich we their 


to install an electric washing machine 


these 


were not on our 


with the others a 


requested permission 
in their homes to do their next wash- 
ing 

We found that the public in general 
carried the opinion that they would be 
very much indebted to us if they al- 
lowed the machine to be placed in that 
tried to overcome as 
much talking to them 
personally whenever convenient and in 
11 instances when we had gained the 


way This we 


as possible, by 


customers’ interest we were allowed to 
show them completely and go into de- 
tail the 
machines. 


regarding electric washing 

The result today, as I consider it, is 
very satisfactory, inasmuch as we have 
placed five machines out of the eleven 
prospects and feel sure that at a later 
date.these prospects will have changed 
to buyers. 
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Commercial Practice 
Management, Rates, New Business 
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ADVERTISING OF NEW POWER 
CONTRACT. 


By Theodore Blech. 


Advertising plays an important part 


with central station and hun- 
dreds of dollars are spent to bring be- 
fore the public’s eye the many advan- 


electric 


every 


tages and conveniences of 
light and the economy of central-sta- 
tion power. 

After the central station has succeed- 
ed in overcoming the prejudices of the 
isolated-plant owner and has connected 
the plant to its lines, a great deal of 
good and seemingly unintentional ad- 
vertising can be obtained by suggest- 
ing to the new customer the necessity 
of disposing of the abandoned plant. 
Inasmuch as the central station volun- 
teers to defray all expenses for adver- 
tising the owner gladly permits to have 
the following display advertisement run 
in several prominent papers. 

FOR SALE. 
ELECTRIC PLANT. 

Having closed a contract with the 
CENTRAL ELECTRIC LIGHT AND 
POWER COMPANY for our entire 
power, we offer for sale our entire 
plant which we recently installed. 

One 100-horsepower Cross-Compound 

Corliss Engine. 

One 75-kilowatt Milwaukee 
Generator Direct Current 
Fifteen Direct-Current Motors varying 
in size from 1. to 15 horsepower. 

All machinery as good as new. 

THE NOVELTY MACHINERY 
COMPANY, 
F. Smith, President. 


Electric 


Such an announcement not only acts 
as legitimate advertising but will set 
3rown thinking that what Smith, the 
conservative president of the Novelty 
Company, does, is worthy a thorough 
investigation, and at the next visit of 
solicitor, Mr. Brown will 
unusual. interest. 
So ee 
Central-Station Service for Car- 

penter. 

A progressive carpenter of Louis- 
ville, Ky., has fitted up a portable com- 
bination planer, saw, groover, etc., 
which he moves about from job to job. 
It is arranged for motor drive and is 
reported to have earned handsome prof- 
its on the investment. The Louisville 
Lighting Company has made a special 
flat rate of five cents for this customer. 


the 
evince an 


power 
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CONNELLSVILLE HOLDS ELEC- 
TRIC SHOW. 
West Penn Electric Company Con- 
ducts Successful Exposition. 


The officers of the West Penn Elec- 
Connellsville, Pa., are 
over the results of an 
held in Connellsville, 
March 2, 1912. The 
show, which was Fayette county’s 
first, was held under the auspices of 
the electric company, and all expenses 
including rental, decorations, advertis- 
ing, etc., were borne by it. The com- 
pany feels, however, that the expense 
was fully justified by the interest dem- 


tric Company, 
enthusiastic 
electric show 
February 22 to 





The large attendance at the ELECTRICAL SHOW 
at Masonic Temple has given the management much 
pleasure and they have decided to give, to the person 
guessing the nearest to the total attendance during 
the show, an Electric Toaster Stove. This wonder- 
fu) appliance is being demonstrated every afternoon 
and evening and should be seen by all. 

Fill out Coupon below and deposit it in box at 
the West Penn Booth. 





ELECTRIC SHOW COUPON. 


Tota Attendance . 




















West Penn Advertisement. 


onstrated by residents of Connellsville 
and near-by towns, and the actual busi- 
during the 
exceeded the most optimistic expecta- 
tions. Each of the 18 exhibitors par- 
ticipating also reported heavy sales 
during the 10 days of the show. 

The show was held in the Masonic 
Temple on South Pittsburgh Street, 
and the two blocks from this location 
to the main street of the were 
converted temporarily into a blazing 
trail, over 1,000  high-candlepower 
lamps being used in the installation. 

The hearty support given the show 
by the public is due entirely to the en- 
terprise of the West Penn Electric 
Company. No expense was spared to 
make the affair a success, and, with 
this in view, extensive advertising was 
carried on. Various special features 
originated by the company also served 
to stimulate the interest. Hearty co- 
operation was also given by the local 
newspapers, who devoted considerable 
space to accounts of the show. 

Newspaper advertising was supple- 
mented by street-car advertising, and 


ness transacted show far 


town 
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the various interurban lines entering 
the city made special round-trip rates 
for visitors from near-by towns. The 
electric company arranged with the 
West Penn Railway Company to sell 
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the show. The company reports that 
the coupons turned in will form a very 
valuable mailing list of prospects. A 
similar contest, which received added 
impetus on account of its appealing to 


General View of Show. 


these tickets only condition that 


the return-trip tickets be validated at 


on 


the show. 


Several interesting features in con- 





every resident of the city, was one for 
obtaining a slogan for Connellsville. 
Every visitor to the show was given a 
tag with blank space for writing the 


Booth of West Penn Company. 


methods employed to 
stimulate attendance are worthy of 
note. One of the accompanying illus- 
trations shows an advertisement pub- 
all local newspapers during 


nection with 


lished in 


suggested slogan and name and ad- 
dress of participant. An electric iron 
was given as prize for the slogan ac- 
cepted. The company also offered va- 
rious prizes for contracts signed. 


ELECTRICIAN 


511 


The exhibits were all of a nature to 
appeal directly to residence and small 
power consumers. The West Penn 
Electric Company made special efforts 
to demonstrate the economies and ef- 
ficiency of the tungsten-filament lamp; 
various comparative demonstratiens 
being made. 

All lighting effects were planned and 
constructed under the supervision of 
Edwin Manderville, of the new-busi- 
ness department, who received many 
compliments for the attractive manner 
in which the scheme was carried out. 


_>-s? 





Enterprise in Muskogee 
The accompanying view shows the 


Gaiety Theater in Muskogee, Okla., 


shortly before it was completed. It 


serves to illustrate the enterprise of 
Norman B. Hickox, the 
new business department of the Mus- 
kogee Gas & Electric Company, in get- 


manager of 














Electric Sign Ready for Service. 


ting in early on this order. Not only 
was the order for the electric sign se- 
cured before the completion of the 
building, but it was erected and in use 
before the walls were plastered. Emu- 
lation of this other 
licitors would result in 
orders that not be 
forthcoming. 
a ee 
Marion Adopts Flat Rate. 

The Marion (Ind.) Light & Heating 
Company has announced a flat rate prop- 
osition for small consumers with lighting 
service only. The rate offered is $1.00 
per month with a stipulation that only 
four 25-watt tungsten lamps shall be 
used at any one time, although more 
lamps than this may be connected to the 
circuit. A flat-rate controller is used to 
limit the current consumed. A _ special 
rate for wiring houses is also offered. 


practice by so- 
be likely to 


might otherwise 
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NOTES ON ELECTRICAL CON- 
STRUCTION. 
By George J. Kirchgasser. 
Series Motors. 
usé f this type of motor is con 
to 
and so on, and to 
this 


nost exclusively the opera 
hoists, 


Che 


by 


of cranes 


railway work speed of mo- 


or can be varied means of a con- 


r, of which Fig. 3 is typical, but 


one position of the handle does 
particular 
the 


the 


necessarily give 


the 


any 


Change in load which 


is driving also changes 


speed of the motor 


\s 


wound 


the shunt- 


motor is the 


mentioned before 


low-voltage most 
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This is the eleventh of a series 
of articles on electrical construc- 
tion. The matter is treated in a 
thoroughly practical manner, and 
will cover every phase of con- 
struction usually encountered by 
the electrical contractor or the 
electrician in an industrial plant. 
This article discusses in detail 
the wiring of motors. 




















fuses, switch and starting rheostats or 
regulators, should be placed in separate 
If 
are used, dustproof rheostats, 


compartments. dustproof motors 


Fig. 2, 


should be employed and the knife 

















Fig. 1.—Proper Use of Rigid and Flexible Conduits for Motor-Driven Print- 
ing Press. 


type of direct-current motor 
As the 


volts 


common 


in use exX- 


550 


voltage does not 


ceed generally, these are, 
when installed on the floor, placed on 
oil-filled 


thoroughly insulate them. 


wooden base frames which 
Small sizes 
are sometimes set directly on the floor, 
but care should be taken that the mo- 
tor frame or slide-rail base is not par- 
tially grounded because of contact with 
metal. Where motors having commu- 
tators and brushes are used in places 
lint, 


they, 


or combustible 
their 


where much dust 


gases exist together with 


switch and fuses placed in dust-tight 
cabinets. An ordinary motor, or mo- 
rheostat should never be 
a cabinet or other small 


inclosure, not even if this is slate lined. 


tor-starting 
inclosed in 
They are not designed for the purpose 
and will overheat. For some locations 
motors partially inclosed are desirable 
to keep particles from falling on the 
commutator, or getting into the arma- 
ture. 

To save floor space, for 
driving shafting are very often sus- 
pended from the ceiling or set on wall 


motors 
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supports. The same precautions about 


insulating motors operating on cir- 


cuits of not over 550 volts should be 


exercised for motors installed 
the floor. 
The to 


portant and should be strictly in ac- 


as on 


wiring motors is very im- 


cordance with the rules for wiring out- 


lined in previous arttcles. Open knob 


Fig. 2.—Dustproof Starting Rheostar. 


conduit are used 


practically for all motor work, as con- 


wiring and exposed 


cealing the wires for appearance sake 
is not necessary in the industrial plant. 
Protection on walls should be pro- 
near belts 
only should. be 
The breaking of a belt is liable 


knob cleat 


where passing 
conduit 


vided, and 


and _ shafting, 
used. 
to tear 
wiring. 
Where 


down open or 


motors are installed on the 


Fig. 3.—Controller for Series Motor. 
floor as shown in Fig. 1 and the wires 
from the starting rheostat can be con- 
veniently run across the floor, conduit 
only is satisfactory. Fittings of the 
proper types should always be provided 
as explained in the discussion of con- 
duit wiring. The illustration just re- 
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ferred to shows the use of rigid con- 
duit with the proper fittings directly 
under the self-contained automatic 
printing-press controller mounted on 
the post, and also the use of flexible 
-onduit to the motor and control sta- 
tions which are mounted at various 
ocations on the press. It is curious 
to note that in fireproof buildings, as 
the one in the illustration, and those 
having fire-protective sprinkler sys- 
tems, usually the best wiring is found, 
while in a poorly constructed building 
little conduit wiring is found as a rule, 
but mostly poorly installed or defective 
ypen work. In installations where the 
-eilings are low and much machinery 
is used, conduit affords the only safe 
protection for the conductors. 
Motors built for 1100 and 2200-volt 
circuits are sometimes used on alter- 
nating-current systems, but the highest 
lirect-current motor voltage found in 
every-day use is 500 to 550 volts. Mo- 
tors operating at voltages higher than 
550 must have their frames permanent- 
ly grounded. 

To start all but the smallest motors 
-as explained before—a starting rheo- 
stat or other device is required. Any 
starter in which resistance is 
used, as for the direct-current rheo- 
stat, or the alternating-current starter, 
must be mounted on non-combustible 
material, as slate or marble, or else set 


motor 






Fig. 4.—Controller in Which Overload 
Release is in Circuit as Soon as 
Armature Circuit is Closed. 


i foot away from combustible material. 
5 shows a rheostat mounted on 
same slate the knife 
and _ fuses. slate for 
mounting the rheostat be me- 
chanically strong enough to bear the 
weight and in no case should the 
thickness be less than half an inch. 
In mounting, this slate should be sup- 
ported independently of the rheostat 
and the bolts for supporting the rheo- 
stat should be countersunk at least 
one-eighth of an inch below the sur- 
face of the back of the slate or mar- 
ble, and filled to prevent possible 
grounding of the rheostat. 

Each motor and its controlling de- 
vice—starter or regulator—must be 
protected by fuses and provided with 
a switch, as shown in Fig. 6. Motors 
of small horsepowers, such as are used 


Fig. 
the with 
The 


must 


panel 
switch 
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for operating adding and copying ma- 
chines, jewelers’ buffers and _ small 
lathes, and electric pianos, are often 
connected to the circuit by means of 
an attachment plug and receptacle, and 
it is not necessary to provide a sep- 
arate knife switch and fuses for each 
of a number of these motors. They 
can be grouped on a circuit similar to 
a lighting circuit, if the fuse for this 
kind of circuit does not exceed six am- 
peres. If the motors together are of 
such total capacity as to exceed this, 
they are divided into several groups. 
The double-pole switch shown in Fig. 
6 is not required for motors up to 
and including one-fourth horsepower 
used on circuits where the voltage does 
not exceed 300. That is, a_ single- 
pole snap switch is approved for use 
with these motors on the ordinary 110 


or 220-volt circuits. If, however, an 
installation of a one-fourth horse- 
power, 220-volt motor, for instance, 


comprised the entire equipment of a 



















































1f MOOR (S SHUNT WOUND 
THESE POINTS ARE COMMON 


Fig. 6.—Starting Rheostat in Which 
Overload Release is not Operative 
Except When Rheostat Lever is in 

Running Position. 

building, main-line knife switch and 

fuses would have to be provided. For 

a two-wire, direct-current system a 

double-pole knife switch would be 

necessary at the entrance, although an- 
other single-pole switch placed near 
the motor for convenience might be 
used in addition. But it is in all cases 
necessary to have the entire inside 
system protected by a fuse in each 
wire and provided with a service-en- 
trance switch which can be operated to 
cut off the current from all interior 
wires. The switch and starting device 
should be placed so that when closed 
or operated, the operator can see from 
that position whether the motor has 
started and is accelerating properly. 
Where small motors are used with 
ceiling fans and similar devices an in- 
sulating joint must be placed between 
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it and its support to prevent ground- 


ing. 
The illustration, Fig. 6, shows a 
motor-starting equipment combining, 


in one piece, main-line knife switch 
and fuses, in addition to the start- 
ing rheostat which is equipped 
with overload release and no-voltage 
release. Locating the fuses and switch 
conveniently near the rheostat is very 


desirable. The fuses are necessary 
even though the  overload-release 
feature is provided, because, on this 


particular type, the overload mechan- 
ism is not operative until after the 
motor has been brought up to speed 
and the starting handle is being held 
in the full on position at the right. A 
circuit breaker can, of course, be used 
in place of the fuses on the panel if 
desired and will serve in place of both 
fuses and switch. 

With rheostats on which the over- 
load mechanism is in circuit during 
Starting and running, separate fuses 
are not required by the Code as the 
overload device then performs the 
function of protecting the motor at 
all times. A _ widely-used rheostat 












Fig. 5.—Starting Rheostat, Motor 


Switch and Fuses. 








of this type is illustrated in Fig. 4. 
The larger of the two levers per- 
forms the same functions as the lever 
on any starting rheostat, but before it 
can be moved from the starting to the 
running position, the smaller lever 
must first be moved to make contact 
with the overload-release magnet 
which is located in the lower left-hand 
corner of the rheostat. This insures 
protection against+ overloads at all 
times, including the starting period. 
Before attempting to start a direct- 
current motor, just installed, test out 
the field circuit to see that it is closed. 
Remove the wire at the starting box 
from the terminal marked “Arm” and 
wrap some tape around the end. Then 
close the main switch and bring the 
starting lever up to the running posi- 
tion, and note whether the _ release 
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magnet holds the lever in_ position 
This 
is complete, as 


field 


above 


whether or not the circuit 
the 


Leaving 


shows 
magnet is in series 
the starting 


the 


with the 


box in the position, go to 


pliers or a piece of 
the 
The poles and method 
illustrated 


this 


motor and, with 


iron, note whether poles give a 


pull 


magnet 


of construction are plainly 


performing oper- 


the 


in Fig. 6 In 


ation be careful not to touch 
eld terminal, thus grounding or short- 
the field \s a final or third 


open 


circuiting 


the main switch, and 


held 
should 


slowly 


if an are results the circuit is 


tests always 


start 


omplete hese 


be made before attempting to 


up a motor for the first time 


When 


pleted, see 


these« tests have been com- 


that the switch is 
the 


arma- 


main 


open and the starting lever at 


off 


ture 


the 
the 


position, then replace 


lead in its terminal on start- 
ing box 
To art close the main 


the motor, 


Fig. 7.—Compensator for Starting In- 
duction Motor. 

switch first, and then slowly bring up 

the 

running at full speed. 

rings are turning and carrying oil. 

back 


Always 


until the motor is 
See that all oil 
To 
the 


starting lever, 


the motor never push 


the rheostat. 


stop 
starting lever of 
open the switch which cuts off all cur- 
rent to the motor. The will 
back to the starting 

automatically, as soon as the 
becomes 


lever 
snap position, 
magnet 
of the no-voltage release de- 
magnetized, after the circuit is opened 

\ series motor should be started up 
started without load it 


with load; if 


will race 
See that the starting resistance is in 
the starting, 


gradually. 


series with armature; on 


cut it out 
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starting rheostat 
other than 
running 


The lever of a 
should never be left in 
the full 


The practice of wedging or tying the 


any 


“on” position when 


contact leads 
the 
used in 


lever at some segment 


to burning out of resistance, be- 


cause the resistance rheostats 


for starting duty is designed for short- 
period uses. 

We have already stated that the wir- 
motor should be done with 


ing to the 


for lighting circuits. 


the leads to motors 


as much care as 
The calculation of 
and the question of the proper fusing 
important 


work 


of motor leads is also an 


feature in motor-installation 
For direct-current motors, the installa 
the 
current-carrying capacity of 
than the 
the motor provides amply 


tion of wires to motor rated at a 
25 per 
cent greater normal rated 
current of 
for the short-duration starting currents 
The formulas 


sizes of 


and possible overloads 


used for calculating the wires 


\LLOW 


Amperes, 
Rubber 
Insulation. 


Circular 
Mils 
1,625 
2,583 
4,106 
6,530 
10,381 
16,510 
26,250 
33,100 
41,740 
52,630 
66,370 
83,690 
105,500 
133,100 
167,800 
211,600 
400,000 
500,000 
600,000 
700,000 
800,000 
1,000,000 
1,200,000 
1,400,000 
1,500,000 
1,600,000 
1,800,000 
2,000,000 


B. & 5S Diamete: 
Gauge Inches 
18 040 
16 050 
14 -064 
.080 
101 


o000 


1.000 
1.095 
1.180 
1.224 
1.264 
1.342 
1.413 


motors are as fol- 


is the circular mils 


for direct-current 
lows, where C. M 
P. is the horsepower 


the 


wire; H. 
L is the length of 
way; V is the voltage at 
D is the voltage drop in 
is the motor current; and 


in each 
of the 
circuit 


motor; 
one 
the motor; 
the wires; | 
e the efficiency of the motor: 

C.M.=[(H.P. < 746) X (2 X L) 

[VxDxXe]; or 

(2x L) X11/D. 
H.P.x746]/([V Xe]. 
Ix2LX11]/C.M. 


11)] 


If a motor is installed only a short 
distance from the entrance, 
say, less than 50 feet, the motor leads 


service 


can safely be assumed by selecting a 
wire from a table of current-carrying 
capacities which will carry 25 per cent 
more current than that indicated on 
the motor name plate as full load cur- 
rent. The following table gives standard 
ratings in amperes for the direct-current 
motors in general use in ordinary indus- 


trial work. 
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\BLE CARRYING CAPACITIES OF COPPER WIRES AND OTHER 


Vol. 60—No. 11 
RATING IN AMPERES FOR DIRECT- 
CURRENT MOTORS. 
Horsepower. 115 Volts. 230 Volts. 
1/6 of -95 


500 Volts. 
0.42 
0.62 
1.15 
1.70 
2.10 
4 
5.60 
7.50 


“1Otde cobs Ber Es 


9.20 
13. 
17.50 

25 
34 
40 
4" 
57 
280 65 
320 7 75 
350 E 80 

60 430 100 

75 520 120 
100 700 160 


about 50 horses 


100 horsepower 


motors 
110 
and 200 horsepower, 220 and 500 volts 
respectively, the field current is 
small, not usually in excess of 10 am 
peres, and, therefore, the lead from the 
starting rheostat to the shunt field can 


For up to 


power, volts and 


very 


DATA 


Amperes, Resistance Weight 
Other 


Insulations 


per 1,000 ft. per 
1,000 ft 


at 75° Fahr. 


1,211 
1.514. 
1,817.0 
2,120. 
2,422. 
3,028. 
3,635. 
4,240. 
4,545. 
4,840. 
5,450. 
6,056. 


0100 
.0084 
0071 
-0066 
.9062 
0055 
0050 


i2 B. & S. 
shown in 
than 
full 


14 or a No. 
such as 
smaller 
carry the 
manufacturers’ 


No. 
wire. In 
Fig. 6 this 


be a gauge 
all cases 
lead can be 
the other leads which 
current. The motor 
data include the amount of current re- 
quired by the shunt field winding and 
the size conductor can be se- 
lected by referring to the table of 
current-carrying capacity published in 
the January 6 issue, and selecting the 
Where mo- 
locations of 


proper 


wire to carry this current. 


tors are used in various 


buildings and plants it is to cal- 
that 


proper 


best 


culate the size of conductors so 
the motors will 
voltage and make it 


ford the proper fuse protection with- 


receive their 


possible to af- 
out inconvenience. 
The 


cording to 


motors vary ac- 
and make, 
according to the service for which 
they designed to be used. On 
some kinds of service a motor of com- 
better 


efficiencies of 


their size and 


are 


paratively low efficiency gives 
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results than one of a higher efficiency. 
sometimes the motor 
is used roughly for short dura- 
sometimes because an abnormal 
provided; and for 
arious Small motors 
f less than one-half horsepower usual- 
ly are 70 cent efficiency. 
\bove one horsepower to five horse- 
yower the motors in ordinary use have 
75 to 80 per cent. 


This is because 
and 
tions; 
starting effort is 
other reasons. 


below per 


fficiencies of from 
\lotors of 25 horsepower usually have 
efficiencies of 90 to 93 per cent. 

The first: thing in calculating the 
size of wires motor is to know 
the voltage of the current being sup- 
plied at either by a 
power company or by the generating 
the premises. If, say the 
voltage is 115 and the motor is rated 
at 10 horsepower, 110 and is 
located 200 feet from 
or service entrance, one could use con- 
2 size to cause a voltage 


for a 
your premises, 
plant on 


volts, 


the generator 


ductors o 
drop of five volts and of carrying ca- 


pacity 25 per cent greater than the 
rated normal running current of the 
motors. This latter specification is to 


comply with the requirements of the 
National Electrical Code. Thus to 
figure the feeders of a 10-horsepower, 
110-volt motor, having an efficiency of 
90 per cent and located 200 feet from 
the point to which the leads are to be 
run, the procedure is as follows: 
[=746X10/110X0.9=75 amperes. 
C.M.= (746 X10) X (2 X 200) X 11/115 
xX 5X 0.9. 
63,430 circular mils. 
the National Electrical Code 
requires the leads to be 25 per cent 
larger than the needed for the 
full-load current, must be se- 
lected in the 


Since 


size 
leads 
question for a 
current of 94 The _ table 
shows a 63,430 circular-mil conductor 
to be equivalent to a No. 2 wire, which 
wire has a rated 


case in 
amperes. 


for rubber-insulated 
allowable carrying capacity of 90 am- 
and ‘for weatherproof or fire- 
130 amperes. If 
rubber-covered wire were used, a No 
1 wire employed, 
which has an allowable capacity of 107 
amperes. This is necessary because 
90 amperes is not 25 per cent greater 
than the normal current of the motor 

If other insula- 
No. 2 
allowable 


peres, 
proof insulated wire, 
be 


would have to 


which is 75 amperes. 
the 


its 


tion were used, wire would 


be proper, as carrying 
capacity is 131 amperes, which is con- 
siderably greater than 25 per cent more 
than 75 amperes. 

In all cases even if 
culated by the above 
vides for the drop allowed, the leads 
used should always be, for direct-cur- 
of 25 per cent greater 
carrying capacity than the rated run- 


the wire as cal- 


formula pro- 


rent motors, 
ning current of the motor. 

Take case of a 600 
feet away rated at 25 horsepower, 220 


another motor 
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volts. The voltage at the service en- 
trance or at the generator in the plant 
volts. 


is 235 The problem is to pro- 


vide conductors—which in this case 
can be weatherproof insulated, run on 
the open-knob system—that will pre- 


volts and 


vent a greater drop than 15 
have carrying capacity equal to 25 per 
cent more than the motor running cur- 
rent. 

For a motor rated at 25 horsepower 
an efficiency of 92 per cent may be as- 
Substitution in the foregoing 
formula gives 

CM (25 X 746) (2 X 600) 
11/220 X 15 X 0.92; or about 81,000 cir- 
cular mils. 

Wire of cross-sectional area equal to 
81,000 circular equivalent to 
No. 1. B. & S. gauge, which has an exact 
83,690 circular mils. If this 
weatherproof or other in- 
knob wiring has a 
carrying capacity 25 per cent greater 
than the full-load running current of 
the motor (which is about 88 to 90 am- 
peres) it can properly be used.. The 
table current-carrying capacities 
shows this size of wire with insulation 


sumed. 


mils is 


area of 
wire with 


sulation for open 


of 





Fig. 8.—Primary Resistance Starter for 
Single-Phase Commutator Motor. 
rated at 156 
run in 
conduit some other reason 
rubber-covered had, to be em- 
ployed, a No. 1 wire, whilé having the 
to the 
current required during normal run- 
ning, would not have the rated carry- 
ing capacity 25 per cent greater than 
the normal this 


rubber to be 
the 
for 

wire 


other than 


amperes. If wires were 


or if 


necessary cross-section carry 


running current. I[n 
case the next size Jarger, or a 
No. 0, which has an allowable carrying 
capacity of 127 amperes, would be re- 


wire 


quired. 
The selection of the fuses for a mo- 
tor is very important. The wires to 


the motor, and the motor also, require 
protection against abnormal and exces- 
small 
circuits, 125 
plug-type may 
their capacity limits—30 amperes. For 
other motors in general on 220, 
440 and 500-volt circuits inclosed cart- 
ridge fuses only are approved. For 
the motor in the example above cited, 
knife blade-contact cartridge fuses of 
125-ampere capacity would provide the 


motors on 
Edison 
within 


currents. For 


not 


sive 
over volts, 


fuses be used 


use 
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necessary protection to both motor and 
wires for the ordinary installation 
where the rheostat of the no-voltage- 
type If the motor 
were driving machinery which required 


release was used. 
very great starting torque, the current 
taken at starting might blow these 
Fuses of 150-ampere 
would properly protect the wires, theif 
capacity being 156, but this would 
mean that in case of increased current 


fuses. capacity 


due to heavier load or shafting getting 
out of alignment, the motor would not 
be protected against any current up to 
That is, at least 150 am- 
peres could flow the motor 
continuously, causing overheating. For 
cases of this kind the starting rheostat 
should be provided with overload re- 
release, or 


150 amperes. 
through 


lease besides no-voltage 
running and starting fuses should be 
The no-voltage release oper- 
ates to the back to the 
starting position in case the circuit is 
broken or interrupted for an instant 
This prevents connecting the motor to 
the line without the proper starting 
resistance in circuit and prevents burn- 
ing out of the The 
load release generally provided is not 


installed. 


throw lever 


armature. over- 


in circuit during the starting. This al- 
lows the 150-ampere fuses to act as 


starting protection, permitting a fairly 
heavy starting current to the motor 
3ut this is only of short duration. The 
and the 
at the same time, are not of greater 
capacity allowable carrying 
capacity of the wires. After the mo- 
tor is up to speed the overload release 
i circuit and this can be set to 
operate at a safe limit to properly pro- 
tect the Thus the wires and 
the motor are given protection with- 
out the liability of the inconvenience 
expense of frequently renewing 
Fig. 17 shows the connections 
for a rheostat of this kind. The fol- 
lowing table approximate 
capacities for provided 
starting rheostats having the overload 
release feature: 
SIZES OF FUSES, IN AMPERES, FOR 
MOTORS EQUIPPED WITH OVER- 


LOAD STARTING RHEOSTATS. 
Horsepower. 115 Volts. 230 Volts. 500 Volts 
0.5 8 4 3 


motor can stand this fuses, 


than the 


is in 


motor 


and 
fuses. 
gives fuse 


motors with 


1 15 8 4 

2 30 15 7 

3 40 20 10 

4 50 25 12 

5 60 30 15 

7.5 90 45 20 

10 115 60 25 

15 175 90 40 

0 225 115 50 

25 300 150 60 

30 350 175 75 

35 400 200 40 

40 450 225 100 

50 600 300 125 
In all cases size of wire should be 
decided upon, proper fuse protection 
for wire and motor provided, motor 


located in an accessible position, as 
should also the switch and controlling 
device. These should be of ample ca- 


pacity also. 
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A Contractor’s Show-Window. 
Che usefulness of the show window 
the display of the merchant’s goods 
been appreciated in a general way, 
ourse, for a long time. Except in 
case of a comparatively small class 
merchants, however, there has not 
quite lately been anything like an 
quate appreciation of the real profit- 
ness of the right kind of window 
ertising. If it is not managed prop- 
the show window display may be 
doubtful means of 


ertising, or indeed it may, in some 


ery value as a 
prove worse than no display at 
Chis 

vhich only electrical goods are sold 

the 


con- 


is particularly true of stores 


ch, for example, 


trical « 


as many of 


ontractors maintain in 
busi- 
ad- 
tising value when a single small mo- 
in electric iron and perhaps a pock- 
Hlashlight or a couple of dry cells are 


on with their contracting 


For instance, what is the 


pended upon to give business color 

window large enough to accommo- 
fifty ap- 
paratus? Or even if the window is well 
lled with such apparatus and supplies 
be shown to advantage there 
are skilfully arranged, may 
not lose much of its effec- 
inef- 
remain 


date probably times as much 


iS may 
and these 

e display 
quite 
to 
ctically unchanged for weeks or ev 


veness or really become 


tive when it is allowed 


onths at a time, while the window 
tself acquires an appearance of a dis- 


lack of familiarity with the 


ressing 


leaning process? 


Fortunately these questions suggest 


onditions which are by no means gen- 
ral; but it must be admitted that these 


mnditions are not foreign to actual 


practice. That there is seldom any ex- 


ise for their existence, 


however, a 
sufficient to 
comparatively few 
which 


little consideration is 


show There ar 


electrical contractor’s stores in 
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the stock is so small and the supplies 
handled so lacking in variety that the 
show window cannot be kept well and 
tastefully filled; and, with the exercise 
of a little ingenuity on the part of the 
storekeeper, the rearranged 
with sufficient frequency to prevent the 


display 


window's becoming commonplace and 
unattractive. 
In dressing a window « 


f the sort in 


Photograph of a Contractor’s Show 
Window. 


question articles to which it is desired 
to direct the attention of the public to 
may be made conspicuous, 
incan- 


especially 
such 


as 


and standard supplies, 


Two Other Views of the Same Window. 


descent lamps, switches and the like, 
may, if necessary, be employed to fill 
up the The 
aim should be, moreover, to make and 
keep the display attractive without any 
tendency toward the spectacular. The 
of 
interest the prospective cus- 
the 
tacular effects 
to the effect 
goods themselves. 

The of 


less prominent places. 


object of a window display is, 
course, to 
devices for sale. 
often attract the atten- 


than to the 


tomer in Spec- 


tion rather 


keeper the electrical store 
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must not forget that his customers, 
both actual and probable, are not elec- 
tricians as a rule. Hence 
ing any particular electrical 
with a view to selling the 
frequently best to include 
small amount 
reading 


in display- 
commodity 
same, it is 
in the dis- 
of neatly 

matter concerning the 
question. For example, 
in the case of the electric fan, as famil- 
iar as this is to almost everybody, it 


play a 
pared 
appliance 


pre- 


in 


is often well worth while to employ a 
card, calling attention to the low cost 
of operating the fan per hour. An- 
other illustration is seen in the plan 
sometimes adopted in pushing the sale 
of some new type of electric lamp or 
other. This plan consists arrang- 
ing two booths, made of black cloth 


in 


and open only in front, in one side of 
the window, and installing one of the 
new lamps in one of these and in the 
other an electric lamp of some older 
type and of the same candlepower or 
a gas light of equal candlepower. A 
card the 
the cost of burning the 


on which candlepower and 
lamp an hour 
are stated is placed the floor in 
each booth. The observer looking in- 
to the window can easily see that the 
illumination of the two cards is about 
the same, and at the glance h 
notes the difference of opera 
Properly arranged, this scheme 


on 


same 
in cost 
tion. 


is sometimes quite effective. It may 


be appropriately added here that it’s 
this sort of enterprise which keeps the 
local central station from becoming 
the contractor’s competitor 

The cuts which accompany this 
cle are photographs of the show 
dow of the store of an electrical 
tracting firm which manages its win- 
dow display along the foregoing gen- 
eral lines. The firm is E. F. Pender- 
gast & Company, of Rockford, Ill., and 
a more attractive display in a small 
In the case 


arti- 
win- 
con- 


window one seldom sees. 
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of this particular store the window is 
‘hanged every week. Moreover, in 
dressing the window the time of year 
is always kept in mind. 

For instance, on the approach of 
vinter, with its long hours of dark- 
ness and its cold weather, incandescent 
amps, electric heating devices, and so 
on are accorded a conspicuous place, 
vhile in spring this place is occupied 
cleaners, fans and other 
ippliances especially useful either in 
spring house-cleaning or for promoting 
omfort in the home or the office dur- 
ing the hot days of summer. Thus, 
n fact, throughout the whole year the 
indow is adapted to the season. 

In conclusion, it may be added that 

is not surprising that Mr. Pender- 
east, the manager of the above store, 
states that he has trouble from 
ompetition with the central station in 
station, it 


yy vacuum 


no 
his town—and this central 
ippears, is one of the most progressive 
Pleased with the con- 
business, sta- 


the way 
tractor the central 
tion confines its efforts to the genera- 
tion and sale of power and leaves the 
the contractor to the con- 
himself. 

—_—__++ 


nes. 


does 


affairs of 


ractor 


Tinning a Soldering Iron, 

Every workman who includes solder- 
ing irons in his kit is aware of the 
fact that to be of any use whatever 
they must be tinned and that they are 

the greatest value when they are 

vered the working side with a 
smooth, bright coat of solder. Per- 
haps the most widely known method 

accomplishing this is that in which 
sal ammoniac is used as a cleaner and 
flux. There has been considerable dis- 
cussion as to the advisability of pro- 
hibiting the use of sal ammoniac for 
this purpose for the reason that there 
is danger of its becoming mixed with 
the solder left the iron and the 
mixture . transferred to the soldered 
joints, resulting in a corrosion of the 
joints. In order to prove the truth 
vr fallacy of this claim a test was made 
One row of 
terminals was with an iron 
vhich had never been touched with sal 
ammoniac; another row of equal num- 
ber was soldered with an iron which 
had just been tinned with am- 
oniac, while a third row was soldered 
vith the same iron, the hot iron being 
touched with the sal ammoniac just be- 
fore soldering each terminal. After the 
lapse of a year it was found that all 
joints soldered by the third method 
vere badly corroded while those with- 
out the use of sal ammoniac were 
perfectly clean and bright. It was 
further found that the row which was 
soldered with the iron which had been 
tinned with sal ammoniac was cor- 
roded at one end and clean at the 


on 


on 


in the following manner. 
soldered 


sal 





ELECTRICAL REVIEW 











other, showing a gradual decrease in 
corrosion as more fresh solder was 
put on the iron, thus reducing the per 
cent of sal ammoniac in each succeed- 
ing joint. This experiment was con- 
sidered conclusive proof that sal am- 
moniac should never be used on 
soldering irons which are to be used in 
making electrical connections. 

There are other methods which are 
quite easy. The following is probably 
the least complicated. File the iron un- 
til it is perfectly clean on the sides to 
be tinned. Have at hand a second iron 
which has already been tinned. Heat 
this iron in the fire as for soldering 
and then hold the resin-cored solder 
against the brightened surface of the 
cold iron and rub the solder in with 
the hot iron, just as one would pro- 
ceed to tin a surface he expects to sol- 


der. When no tinned iron is at hand 
brighten the untinned iron until all 
sides are perfecty bright and clean. 


Then wrap the brightened point with 

length of resin-cored 
covering the 

Then place the 

when it becomes 

that all surfaces 


a short solder, 


very closely whole of 
the brightened surface. 
the and 
it will be found 
are thoroughly tinned. 

Where the workman is able to 
vote his entire attention to the matter, 


iron in fire 


hot 
de- 


the untinned iron may be brightened 
and then fire in such 
manner as not to expose the bright- 
ened point directly to the flame. The 
point of the iron will now begin to be 
heated from heat traveling out from 
the heated body of the iron. Resin- 
cored solder should be rubbed on the 
brightened point upon the part near- 
est the body almost as soon as the 
iron is placed in the fire, and as soon 
as the solder begins to melt it will be 
found that tinning has commenced. 
The iron should then be quickly re- 
moved from the fire and resin-cored 
solder applied to all brightened sur- 
f By another method the un- 


placed in the 


faces. 
cleaned iron is heated until it will melt 
solder readily. It is then filed bright 


on the side to be tinned and resin- 
cored solder touched to the bright 
side. Care should be taken not to 


have the iron too hot or the surface 
will scale and the solder will not stick, 
in which case the surface will have to 
be cleaned again.—Telephone Engineer. 
a 
Examination For Junior Electrical 
Engineer. 

The United States Civil Service Com- 
mission announces an examination on 
April 3 and 4 at the usual places to se- 
cure eligibles for filling the position of 
junior electrical engineer in the Bureau 
of Mines, Pittsburgh, Pa., at salaries 
ranging from $960 to $1,080 per annum. 
Persons interested should secure form 
No. 1312. 
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LETTER TO THE EDITOR. 


Use of Rosettes in Flour Mill. 
To the Editor: 

I should like to hear through your 
columns opinions on the judgment of 
an insurance inspector in the follow- 
ing case. A 110-volt lighting circuit 
carries 12 amperes on No. 12 and No 
14 wires, protected (?) by a 20-am- 
pere link fuse in a porcelain fuse 
block. The circuit is supported every 
15 to 20 feet on the beams of the flour 
mill by two-wire cleats. Link-fuse 
rosettes connect to old-code lamp cord 
and brass-shell key sockets. The in- 
surance inspector refused to carry the 
risk until the wiring was brought to 
standard by removing the _ rosettes 
and soldering the lamp cord to the cir- 
cuit, because, as he said, “The vibra- 
tion of the mill will cause the rosettes 
to work loose, drop down, and cause 
a fire.’ No other changes were re 
quired. 

Victor J. ConKLYN 
Osceola, Neb., March 3, 1912. 


Sana — 
Among the Contractors. 
The town of Gunnison, Colo., has 


awarded the contract for a municipal 
hydroelectric plant to the Central Con- 
struction Company of Colorado 
Springs, Colo. The amount of the con- 
tract is $67,500, covered by a bond issue 
of $90,000, and work is expected to be- 
gin as soon as the frost is out of the 
ground. The consulting engineers are 
Burns and McDonnell of Kansas City, 
Mo. ‘ 


A. S. Schulman, electrical contractor, 
of 417 South Dearborn Street, Chicago, 
is installing the electrical work in the 
Mandel Brothers Building in this city 
When completed this will be one of 
the largest department-store buildings 
of the city. 

The Mitchell-Gray Electric Com- 
pany has been awarded the contracts 
for the new eight-story Sterling Bank 
office building, the 12-story Confedera- 
tion Life office building, and the new 
building for the Manitoba Free Press, 
all in Winnipeg, Man. 


A branch establishment of Henry New- 
gard & Company, electrical contractors, 
has been opened at 276 West Water 
Street, Milwaukee, Wis., where a com- 
plete line of electrical equipment will be 
carried. The company is in a position to 
handle electrical construction work of 
every description. It makes a specialty of 
installing power and light plants and mo- 
tors for factories, schools, theatres and 
office buildings. Henry Newgard, pres- 
ident of the Company, will be in charge 
of the local branch. 
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Dollar Wiring Kinks. 








Every reader is invited to con- 
tribute to this column. It does 
not matter how few words are 
used to explain a “Dollar Wiring 
Kink,” provided the idea is made 
clear; and if a diagram is neces- 
sary, a rough pencil drawing will 
serve. The idea itself must, of 
course, be new and bright. A dol- 
lar will be sent to the contributor 
upon publication. 




















Telephone Circuit. 
tele 


A Convenient 
We 


phone 


have a bridging metallic 


t 


system with 20 telephones on it 


and some time ago it was desired to 


section of 


the 


make a private line out of a 


the system. Instead of adopting 


usual method of using special resis 


tances or a repeating coil attached 


from the middle through the telephone 
another 


ground, thereby giving us 


line, we attached the bells of an exten 
directly on the line and 


the 


sion be ll set 


tapped the ringer coils in middle, 


RINGER 
cors 


Diagram of Telephone Circuits. 


bringing the lead directly to the tele 
phone and taking the other side of the 
the ground. The 


the other end 


telephone to same 


thing was then done on 


the line, and thus ringing and talking 


irrent went from one side of the tele- 
phone the 

vils; there it divided and went through 
on both 


ts terminus in the other telephone; 


middle of the bell-ringer 


each coil out sides of the line 
then back to the starting point through 
the ground 

This arrangement, which is indicated 
the accompanying dia 
whatever 


graphically in 
gives no trouble from 
talk 
people on the metallic circuit can ring 
talk the slightest inter- 
ference to line. Of course the 
the ringers 
in series is not as loud as the other, ow- 
increased the 
and the magnetic imped- 
avoided the expense of 
and we see no reason why 
this not work satisfac- 
tory other short lines. Our ringer 
coils, it should be explained, were de- 
2,500 


gram, 
We can ring and talk, and 


and without 


either 


grounded line having two 


ing to the resistance of 


coils 
We 


special coils 


ringer 
ance 
scheme would 
on 
ohms 


signed for 


Lewis 


J. D 
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Blow Torch. 


are almost 


A Home-Made 
While torches 
dispensible in connection with electric 
work of all kinds, still they require a 
comparatively long time to start and 


blow in- 


replenish with gasoline. In shops 


where there is a supply of gas and 


compressed air,- the illustration shows 


a home-made device, which can be used 
advantage \ 
valve, is run from 
and, 


to good quarter-inch 
pipe, controlled by a 
the compressed air, 
passing through a 4 by 44-inch bush- 
ing, is into an pipe by 
means of the reducer shown in the fig- 
The length of the latter pipe is 
2.5 inches 


source of 


carried inch 
ure 
about 9 and 
from the remoter end it is trapped with 
connected to a 


inches, about 


a quarter-inch pipe 


LCOMPRESSED AIR 
B14 BUSHING 


— 


% REDUCER } as AIR PIPE 
GAS PIPES! Soper 
Blow Torch. 
gas the junction being made 
directly below the air pipe. Over the 
outer end of the the two 
pipes mentioned there may be slipped 
a short length of three-inch iron pipe 
or any other convenient device for re- 
Soldering irons and 
heated readily in 
large pipe, or provision may be 
above the 
Wilson. 


supply, 


larger of 


taining the heat. 


small ladles can be 
this 
made directly 


H. G 


for heating 


pipe 


High-Frequency Coil for Locating 
Short-Circuits. 

In your issue of February 10 there 

article by W. C. Lock- 

Short-Circuits in 

another 


appeared an 


wood on “Locating 


Lighting Fixtures.” I have 


method which works with great suc- 


cess, which is as follows [ have a 
coil which sends a high frequency al- 
ternating current through the wires to 
then the fault 


coil 


the fault; and through 
back to the An exploring 
connected to a telephone receiver picks 
up the tone made by the alternating 
This tone will go to the fault 
Where the tone stops 


coil 


current 
but not beyond. 

fault 
This coil can be used to locate crosses 
grounds in conduit and cables. 
for locating grounds on electric- 


there is the 
and 
Also 
light 
detector at 


systems. For example, the ground 
the indicated a 
ground a certain To locate 
this ground after the station was shut 
down we connected one side of the 
coil to the line wire that showed the 
ground, and the other side of the coil 
to earth, and started the coil vibrating, 
using three We took the 
exploring coil and followed this wire 
trying every tap-off until we found the 


station 


on wire. 


dry cells. 
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one which carried the tone; then we 
followed this branch. It led into a 
2300-volt underground cable. We went 
into each manhole until we came to the 
manhole where there no tone 
We pulled the cable this 
manhole to the back found 
two inches of lead sheathing 
off. This about 
from where vibrating 
Walbridge. 


was 
out from 
one and 
about 

burned 


was four 


miles the coil 


was. i. 


Load for Meter Testing. 

The following is the diagram of the 
wiring for a lamp bank to be used as 
a load in testing watt-hour meters, 
when a meter-testing rheostat is not 
available. All that is needed is a board 
frame and a small double-pole, double- 
throw switch and the lamp bank can 
be used for testing on either 110 or 220 
volts. The lamps are all in multiple 
when the switch is in one position, and 
in multiple when it is in the 
other. The middle points of the switch, 
to which the from the circuit 
supplying energy for making the test 
are brought, are marked “B” and “E” 
in the Figure. “G” is the rotating stand 


Qo 9 9 9 9 


series 


wires 











__9 9 9 9 9 





) 





Connections of Meter Load. 


and “I” run from 
the meter under test 


F. O. Emery. 


“_— 


side of 


ard, and are 


the load 


Insulating Canopies on Electric Fix- 
tures. 

By purchasing sheet fiber in the 
desired thickness and then cutting it up 
as needed, one can carry a convenient 
canopy insulation which can be readily 
fitted to any shape or size of canopy. 

It is merely necessary to lay a strip 
around inside the and with a 
small drill bore holes of the right size 
for a small round brass brad which can 
be bent over on the inside, two brads 
being used of course where the ends 
of the strip meet. In this meth- 
od there are no rings to be 
broken or left off. It is a_ well 
known fact that wiremen often for- 
get to put the insulating ring on 
until the fixture is hung and the joints 
soldered. When the wireman solders 
the canopy up into place he discovers 
the omission and then the fixture must 
be taken down again. The use of fiber 
as recommended above prevents this. 

Ed. M. Roetz. 


canopy 
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Thomas C. Ringgold. 
Thomas C. Ringgold, sales manager of 

the Central Electric Company, Chicago, 

has had a unique experience fitting him- 


self for the post to which he _ has 
been called. “Tommy,” in his own 
words, fastened himself upon the elec- 


trical business in its youth and before 
it had gained its strength. He 
to state the year. 

He has always been an 
ind an experimenter, and like our well- 
forefathers he 
“nest.” 


refuses 
investigator 


beloved statesmen and 
has an overweening 
not unnatural, 
naturally a leader and 


usually a good deal in advance of our 


desire to be 
because he is 


ideas are 


This is 
his 
ordinary minds. 

Under the direction of 
W. R. Pope, of Baltimore, he built the 
nickel-in-the-slot machine, a de- 
vice which gave one an electric shock 
when the handles were firmly grasped. 
[his was supposed to be a test of the 
strength and nerve of the hardy indi- 
the experiment. 

nickel-in-the-slot 
enterprise was started, Mr. 
Ringgold joined the staff of the old 
Southern Electric Company. With an 
first private 
the city 
on fifty- 
copper in 
circuit so as to be of the car- 
capacity, and when the job was 
finished the house was well bound to- 
copper. Inside history 
that it some years 
power was that 
particular locality and the report upon 
the circuits has 
allowed to 


the inventor, 


first 


undergoing 
after the 


vidual 
Shortly 
machine 


assistant he wired up the 
light in 
figured 
the 
sure 


for electric 
They 
doubled 


residence 
of Baltimore. 
two volts, and 
the 
rying 
gether with 


has it was twelve 


before available in 
the adaptability of 


been quietly immured and 


pass 


away. 
Mr. Ringgold’s next work was su- 
perintendent of construction the 
Wenstrom Consolidated Dynamo & 
Motor Works, installing in the Eutah 
House in Baltimore the second iso- 
lated plant in that city. Later on he 
the third plant in 
Baltimore, which was in the St. James 
Hotel. The first isolated plant  in- 
stalled was located in the old Ford 
Theatre, and at the time of its installa- 
was regarded as an 


for 


installed rsolated 


(about 1885), 
experiment. It 


ice for a number of 


tion 


gave very good serv- 


years. 
Upon the dissolution of the Wen- 


strom Company, Mr. Ringgold _re- 
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Electric Com- 
Baltimore 


turned to the Southern 
pany and introduced into 
and Washington the use of the old in- 
terior conduit the Interior 
Conduit & Insulation Company. This 
was the the present 
system of construction. 
Following this Mr. Ringgold was 
interested for about eight years in 
Washington in electrical construction, 
engineering and later 
spent a short time in Scranton, Pa. 
After a- brief Buffalo 
electrical supply Mr. 
spe- 


made by 


forerunner of 
rigid conduit 


supplies. He 


experience in 


in the business, 


Ringgold became connected in a 





Thomas C. Ringgold. 


. 
with the General Elec- 
serving this corporation 
which 


his 


cial capacity 
tric Company, 
for nearly two 
became 


years, during 
acquainted with 
present associates. This led to 
being called to Chicago as sales man- 
ager of the Central Electric Company. 
He has been with this organization for 
about eighteen months, establishing a 
fine record for the successful working 
the details connected with this 


position. 


time he 
his 


out of 


a 

the Chicago 
Commerce in South 
market in 


The 
Association of 
America reports a 
Chili for electrical supplies 


representative of 


promising 
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Lectures to 

A commendable 
instituted recently 
Electric Supply & 
pany, of Lancaster, Pa., 
series of lectures on electrical subjects 
to their employees by men prominent 
in their special lines of the electrical 


Supply Men. 

undertaking is that 
by the Lancaster 
Construction Com- 
consisting of a 


industry. The subjects treated so far 
are: 
“The National Electrical Code, its 


and Application of the 
Same,” by C. H. Hill, chief electrical in- 
spector of the Underwriters’ Associa- 
tion of the Middle Department; “Stor- 
age Batteries, Operation, Testing for 
Troubles and the Remedies for Same,” 
by Mr. Conard of the Electric Storage 
Company; “Alternating and 
Their Characteristics, 
and Tests of Same,” by Professor Ker- 
shuer of Franklin and Marshall Col- 
“Motors for Direct and Alternat- 
ing Current, Their Construction, Loca- 
tion and Correction of Faults,” by 
Leon B. Smith, chief of educational 
department of the General Electric 
Company. 

Other lectures on 
given 


Requirements, 


3attery 
Direct Currents, 


lege; 


various electrical 
subjects will be from time to 
time, those given so far having achieved 
success. 


—<@o}——_— 


Supply Men and Their Interests. 


unqualified 





S. D. Foster, for the past two and 
a half years superintendent of the 
Lewis Electric Company, Grand 
Rapids, Mich., has resigned to become 


Electric 
general 


new Foster 
will do a 
construction 


the 
which 


manager of 
Company, 
and busi- 


electric supply 


ness. 


Doubleday-Hill Electric Com- 
pany is moving from its old location 
at Liberty Street, near Tenth, Pitts- 
burg, Pa., to a fine new nine-story of- 
fice building, at 919-921 Liberty Street. 
The company was busy transferring its 
material all last week, but it is ex- 
pected that it will be in good shape 
during the present week. 


The 





Inter-State Electric Company 
been incorporated to do 
supply business 
P. B. Chaney, who 


The 
has recently 
a general electrical 
in Kansas City, Mo. 
is well known to the trade, 
and manager of the company. 


is president 
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MASSACHUSETTS. 

Governor Foss submitted to the Leg- 
inslature last week his Public Utili- 
ties Bill. It establishes a single com- 
mission to supplant the present Rail- 
Commissions, assume 
the Highway Commis- 
as they concern telephone 
some of the duties of the 
Health. It is to con- 
members at salaries of 
$1,000 additional for the 
n his message the Govern- 
the point that the 
single commission is 
country, and he urges 
with its special 
dividing control, is far 
The Governor be- 
a thorough re- 
organization will meet present needs in 


road and Gas 


the 


sion as far 


duties of 


matters and 
State 
sist of five 


$9,000, with 
I 


Board of 


chairman 
or emphasizes 
for a 
the 
Massachusetts, 


movement 
sweeping 
that 
commissions 
the 
lieves that nothing but 


behind times 


Massachusetts; he insists that the high- 
est standard of regulation in Massachu- 
setts as to any utility shall be applied 
to all At the Railroad 
mission can recommend, 
the issue 


toa 


_om- 
while 
orders 


present 
only 
Gas Commission can 
a certain extent 
The Governor does not believe that 
State 


giving 


yntrol should go to the extent of 
Commission an unlimited 

that the power of the 
should virtually be limit- 


the 
initiative, but 
Commission 

action in response to complaint 
that State and 
ownership should be the final 
solution of the utilities problem, and 
it seems to him that it is a proper ac- 
commodation of the respective func- 
of the State and the proprietors 
the 
may be called regulation, but the com- 
panies should be left the right of man- 


ed to 
He 


private 


control 


believes 


tions 


that State may do anything which 


agement of their business 


NEW YORK. 
Public Commission, 
a peti- 
tion 226 feet in length, signed by 4,160 


The 
Second 


Service 
District, has received 
persons, asking the Commission to use 
its influence to New York 
Telephone Company to make reason- 
able terms for the retention of public 
telephones in drug stores. The New 
York Telephone Company has recent- 


induce the 


ly put into effect a regulation allow- 
ing druggists only ten per cent of the 
receipts from slot instruments. For- 
merly the allowance was twenty per 


cent and upwards. 


The Public Service Commission has 
authorized the Orange and Dockland 
Electric Company to acquire the entire 
capital stock of the Warwick Valley 
Light, Heat and Power Company. The 
Orange and Rockland Electric Com- 
pany is authorized to issue its five-year 
promissory notes, the proceeds to be 
used to purchase the stock of the War- 
wick Valley Company, and for the con- 
struction of a new transmission line 
from the central station at Monroe to 
the The Com- 
pany is also authorized to issue its 
five-per-cent bonds to the amount of 
$12,000, the proceeds to be used in 
payment of the balance of the pur- 
chase price of the Warwick Valley 
stock. 

The Commission has authorized the 
Watertown Light and Power Com- 
pany to issue under its existing mort- 
gage bonds of the total par value of 
$327,000 and its common capital stock 
of the total par value of $132,100, the 
proceeds of the bonds and stock to be 
used for the refunding of current lia- 
bilities to the amount of $346,300; 
proposed changes in electric light 
plant at Watertown, $91,000; proposed 
changes in water power at Black Riv- 
er plant, $75,000; completion of 
transmission line Watertown to 
Brownville, $5,700. 


village of Warwick. 


for 
from 


KENTUCKY. 

There will be Public Utilities 
Commission in Kentucky for at least 
two years more. The General Assem- 
bly, in session at Frankfort for its 1912 
term, has failed to provide for such a 
commission. The both 
the Democratic and Republican parties 
in last year’s campaign provided that 
a commission to regulate, enfranchise 
and otherwise govern the public-serv- 


no 


platforms of 


ice corporations of the commonwealth 
be created, so that 
especially 


there was consid- 
from the 
the Legislature. 


erable pressure, 
administration, upon 
The commission bill introduced into 
the Senate by Herman D. Newcomb 
was rejected by the Rules Committee 
of that body. The House Bill, along 
similar lines, introduced by W. V. Per- 
ry, at the instance of Governor Mc- 
Creary, was defeated by a vote of 64 
to 22. Following the defeat- of the 
measures it was announced by State 
Auditor Bosworth that he and other 
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members of the State Board of Valua- 
tion and Assessment would investi- 
gate the assessments for taxes of pub- 
lic utilities in Kentucky henceforward. 
It was complained during the legisla- 
tive session that various public-serv- 
ice corporations had not been taxed ac- 
cording to the true valuations of their 
franchises or properties. 


INTERSTATE COMMERCE COM- 
MISSION. 

The Postal Telegraph-Cable Com 
pany has filed a complaint with the 
Interstate Commerce Commission 
against the Western Union Telegraph 
Company, alleging discrimination and 
unreasonable charges by the Western 
Union on transmitted part 
way by the Postal Company and then 
necessarily turned over to the West- 
ern Union for further transmission to 
points not reached by the Postal Com 
pany. This involves the question de- 
cided recently by the Public Service 
Commission of New York in favor of 
the Postal in regard to state messages 

SS 

Electrical Exports for January. 

The Statistics of the De- 
partment of Commerce and Labor, Wash 
ington, D. C., has completed its monthly 
summary of the imports and exports of 
the United States for last January. From 
these sources are obtained the following 
data relative to the electrical exports. 

Although the January exports show a 
considerable falling off from those of 
the preceding month, it must be remem- 
bered that December was a record- 
breaking month in electrical export busi- 
ness. As compared with January of a 
year ago, the figures are quite satisfac- 
tory, particularly as to electrical appli- 
ance shipments. facts are shown 
conclusively from the comparative 


monthly data in the following table: 
Electri- Electri- Total 
cal Ap- cal Ma- Electrical 
pliances. chinery. Exports. 
Jan., 1912,....$1,045,636 $1,721,269 
Dec., 1911.. 1,168,612 910,601 2,079,213 
Jan., 1911.. 965,936 687,536 1,653,472 


A list of the principal countries to 
which electrical shipments were made last 
January, together with the values of 
these exports, is in the table be- 
low: 


messages 


3ureau of 


last 


These 


Month. 


given 


Electrical 
Machinery. 
$ 58,546 
134,415 


Electrical 
Countries. A ppeenee. 


United Kingdom 
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HIGH-VOLTAGE TRANSMISSION lines. 


AND PROTECTIVE RELAYS. 


Monthly Meeting of the American In- 
stitute of Electrical Engineers. 


The 269th meeting of the American In- 
stitute of Electrical Engineers was held 
at the Engineering Societies Building, 
New York City, on Friday evening, March 
g. President Gano Dunn called the meet- 
ing to order and introduced D. B. Rush- 
more, the chairman of the High Tension 
Transmission Committee. After a few 
introductory remarks Mr. Rushmore 


called upon Charles W. Stone to present 
a paper on “Some Problems of High- 


Tension Transmission.” This paper was 
written by Charles P. Steinmetz, but on 
account of illness the latter was unable to 
be present at the meeting. 

Problems of High-Voltage Transmis- 
sion. 

years ago the voltage 
of transmission lines was limited by 
the insulator. This limitation was re- 
moved by the development of the sus- 
pension type of insulator; the latter 
insulates lines for voltages up to 200,- 
000 with a greater margin of safety 
than existed with the old pin insula- 
tor at 40,000 volts. However, at ex- 
tremely high voltages even a suspen- 
sion-type insulator finds its limitation 
due to the unequal voitage distribution 
between the successive insulating 
disks. Equal disks do not divide the 
voltage equally owing to the capacity 
f the conductors between the insula- 
tors. This causes the charging cur- 
rent to be greater at the line side and 
onsequently the potential difference 
the insulators nearest the 
ground is lower than the average. Af- 
ter a certain point is reached an in- 
rease in the number of disks does not 
nerease the flash-over voltage. This 
ffect is more marked the higher the 
frequency and may lead to the punc- 
ture of insulators at transient voltages 
below the normal. A few large disks 
of high disruptive strength are conse- 
quently preferable to a large number 
of smaller disks. To extend the insu- 
lation far beyond the voltages now 
used would require grading the insu- 
lator disks in capacity. More serious 
at the present time is the corona ef- 
fect which sets a limit to transmission 
voltage. By the use of large aluminum 
conductors with excessive spacing it 
may be possible to reach a transmis- 
sion voltage of 250,000 volts, or even 
higher. Atmospheric lightning has 
ceased to be a formidable enemy. Com- 
plete protection can be secured by in- 
curring sufficient expense. This in- 
volves the use of grounded overhead 
wires and aluminum-cell lightnjng ar- 
resters. At 100,000 volts and over the 
distributed capacity of high-voltage 
transformer windings becomes appre- 
ciable, and the high-potential coil then 
represents a circuit containing distrib- 
uted capacity, inductance, resistance 
and conductance, just as a transmis- 
sion line. It differs from the latter, 
however, in its constants, causing the 
transformer oscillation to be higher in 
voltage, lower in current and of lesser 
attenuation. Cumulative oscillations 
are hence more liable to occur in 
transformers than in _ transmission 


Until a few 


across 


Inductance interposed between 
line and transformer then becomes a 
source of danger. It keeps line dis- 
turbance out of the transformer but 
also reflects disturbances which orig- 
inated in the transformer back into it, 
thereby increasing their voltage and 
destructiveness. It thus becomes nec- 
essary to add to the choke coil a de- 
vice which bypasses’ disturbances 
which come from the transformer, but 
does not allow a line disturbance to 
pass into the transformer. High-fre- 
quency disturbances are now the most 
serious. Capacity current in long 
transmission lines requires large gen- 
erator capacity but may be compen- 
sated for by shunted inductance. The 
impairment of voltage regulation is, 
however, far more serious. The most 
effective way of protecting against a 
sudden rise of voltage when circuit- 
breakers open seems to be not to open 
the circuit entirely but have an in- 
ductive load thrown into circuit by 
the action of the circuit-breaker. The 
long-debated question whether 
grounded-star or isolated-delta connec- 
tion is preferable in high-voltage long- 
distance transmission lines seems to 
approach settlement in favor of isolat- 
ed delta. The control of branch cir- 
cuits is also considered. 

A paper was then presented by E. M. 
Hewlett on “Characteristics of Protective 


’ 


Relays.’ 
Characteristics of Protective Relays. 

The object of this paper is to de- 
scribe the general characteristics of 
protective relays necessary for the au- 
tomatic and selective action of circuit- 
breaking and switching devices con- 
nected to electrical distributing sys- 
tems. Since so much depends upon 
the continuity of electrical service, 
protective apparatus must be designed 
with this consideration in view, conse- 
quently a relay having selective action 
is necessary. The time-limit relay 
should have a characteristic which will 
prevent such a rush of current as 
would result in the destruction of the 
cable and busbar compartments. It is 
desirable to consider the various con- 
ditions to be met by a relay and then 
select the relay with the most suitable 
characteristics. No one relay will sat- 
isfactorily comply with all operating 
conditions. Curves were given show- 
ing the characteristics necessary for 
different types of service. Generator 
switches, if automatic, should use a 
relay with a straight-line characteris- 
tic. On distributing feeders an in- 
verse-time overload relay is required. 
On the incoming line of substations 
an instantaneous differential balance 
relay is required. The protection of 
apparatus such as induction motors, 
which would be injured by a sudden 
return of power after failure, requires 
underload low-voltage relays, which 
will act as soon as the load current or 
voltage drops to 50 per cent of nor- 
mal. Another class, including eleva- 
tor service, uses a relay which will 
operate instantly on a mechanical re- 
versal of phase at comparatively low 
current values. 

The discussion was opened by D. B. 
Rushmore, who called attention to the 
large transmission project now under way 
in Pennsylvania, where the Lehigh Coal 
& Navigation Company, a large anthra- 
cite-coal-mine owner, is installing a steam 
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station at the mines purely for power- 
transmission purposes. The steam-tur- 
bine station will have a capacity of 120,000 
kilowatts and will distribute power to 
neighboring cement mills and will event- 
ually transmit to New York and Phila- 
delphia, while providing current for light- 
ing the towns on the way. On the Mis- 
sissippi River a water-power project of 
400,000 horsepower is now under construc- 
tion, and in other parts of the Central 
West there are under construction a 
number of plants for transmitting power 
from the mines, where the coal is burned. 
In Virginia a water-power plant is going 
to sell electric current to the mines of the 
Pocahontas coal field, which is an un- 
usual  situation,—almost equivalent to 
carrying coals to Newcastle. In Michigan 
a plant has just been placed in operation 
at 145,000 volts, and there is in consid- 
eration in the far West a plant which may 
operate at a very much higher voltage. 

C. F. Ruffner said that 
systems have been the result of gradual 
growth and the consolidation of hetero- 
Under these circumstances 


many large 


geneous units. 
the questions of relays and control have 
become of the greatest importance. If 
such systems could be completely devel- 
oped at the time of formation, relays 
would be not only disadvantageous but 
a distinct nuisance. He thought that re- 
lays had been used too indiscriminately 
and in places where they should not have 
In Colorado he had used the 
described by Mr. Hewlett 
results when nothing else 
seemed to be able to give satisfactory 
service. Referring to the paper by Dr. 
Steinmetz, he spoke of one system where 
200 cases of lightning disturbance had oc- 
curred in a single season. In all cases 
where the insulators were affected, the 
disk nearest the conductor was punctured, 
and in about one-quarter of the cases 
where insulators were damaged the one 
nearest the grounded’ structure suffered 
in the ensuing arc, but none of these was 


been used. 
balanced relay 
with excellent 


punctured. This shows very distinctly 
the effect of the high-frequency disturb- 
ances on the failure of insulators. He 
had never seen a case of failure of con- 
nected apparatus that did not seem to be 
entirely due to the localization of poten- 
tial due to the high frequency and re- 
actance. 

F. W. Peek, Jr., compared conditions 
a few years back with those existing in 
the present in respect to the construction 
of high-tension apparatus and transmis- 
sion lines. Referring to corona, he 
stated that we could transmit at 200,000 
volts with a conductor one inch in diam- 
eter and a spacing of from 12 to 15 feet. 
Other troubles are consequently likely to 
set a limit to the voltage. In a line 200 
miles long, with a voltage of 140,000 the 
capacity current will about equal the total 
current output of the station. This will 
cause trouble unless some means is adopt- 
ed to take care of it, as sudden changes 
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uuld greatly overload the 
that 


and 


suggested the limit 


voltage distance 
features but 
total 


nerated at any given point 


electrical 


yes, since the 


power 
vhich can be we 


utilized within a smaller radius 


might 


than lich could be trans 


mitted 
wanted 


said that we 


much for long-dis 


as for heavy-power 


transmissi in order to get leading 


load 


Stations 


urrent to bala the lagging cur 


nt fw re to have central 


SO0,000 rsep there will be an 


wer 

re in using 150,000 to 200,000 volts 
referred to the high-potential surges 
insformer windings and told of some 
experiments made upon experimental coils 
potential 


which the concentration of 


il was made manifest, due 
frequency occasioned by Stati 


l he 


secondary 


same thing could be no 


coil in which the 


was induced. 


told of 
been carried out at 


Kennelly some experi 


Har 


long 


which had 


niversity upon an artificial 


ice transmission line which is equiv 
600 miles of three-phase line or 


500 miles of single-phase. Since light 


ing troubles and the ordinary difficulties 


transmission lines are obviated, it is 


xperimental results. Exper 


been carried out at frequen 
ycles to over 400 cycles per 
ng 60 cycles on a line of 600 


of voltage at the distant 


ine wave, is about two 


generator voltage at no load. 


les the rise is only 10 per 


400 cycles the rise of voltage 


may be 10 times the applied voltage, so 


that a relatively small seventh harmonic, 


for example, producing only a 10-per-cent 


generator electromotive 


ripple 


in the 
13 1 } 


ec a 


le to pre ndluce 


100-per 


voltage at the far end 


extra voltage, how- 


} 
oO be 


added geometrically, or as 


Kennelly termed it, by “crab addi- 


voltage, giving an effect 


141 
being calculated and will 


to the line 


e pressure of per cent. Complete 


results are now 


be presented in paper in the near fu 


S. Me 
rm “reverse-current 


Allister objected to the use of 
relay” where 
reverse-power relay” is meant, although 
the expression is common. 

Farley that the 
operation of a relay depends largely upon 
carefully 
The relay 


very 


( Ispood said 


proper 


its being carefully watched, 
and frequently cleaned. 


] 


a 200d 


friend when it is in good con- 


dition but 


it is the worst friend we have 
Every oper 
should have a set of in- 
the 


when it is in bad condition. 


ating company 


structions posted covering periodic 


cleaning and testing of relays and should 


insist upon their being followed out. 


REVIEW AND 

W. S. Murray spoke of the electromag- 
netic induction due to the loop produced 
on a single-phase railway transmission 
He showed how the installation for 11,000 
volts had been operated on a 22,000-volt 
without change in the 
This 
with an 


arrangement any 


done in con- 
extension of the 


York, New 


insulation. had been 


nection elec- 
trification of the New Haven 
& Hartford 

C. O. Mailloux 
invention of the 
the relation of its design to the telegraph- 
ic relay. The 
used in 1887 in a storage-battery car in 
New York City. While the early form 
used had not been entirely suited to the 


Railroad. 
spe ke of 
circuit-breaker 


his original 
and of 
was 


first circuit-breaker 


purpose, he spoke very highly of the effi- 
ciency of the telegraphic relay. He still 
believed that the relay had a great future 
in high-tension work and by its use hu- 
man intelligence can be largely replaced. 

C. C. Badeau called attention to the im- 
portant that besides selecting the 
proper type of curve in choosing a re- 
necessary to get 
curacy of the relay. More 
caused by inaccuracy than by selection of 
a relay with the improper form of curve. 
More and relays 
would be He presented some 


point 


extreme ac- 


trouble is 


lay it is 


dependable accurate 
welcome. 
relays whose characteristics 
were somewhat different from those of 
Mr. Hewlett. With the type shown by 
Mr. Hewlett selective action is destroyed 
at very large overloads, although under 


curves of 


such circumstances selective action is de- 
sired. 

E. M. Hewlett 
the discussion. 


Stone then 
latter stated 
150 miles had 


and C. W. 
closed The 
that a transmission line of 
been built at Union College, Schenectady, 
and results obtained similar to those of 
Dr. Kennelly. 

After adjournment a smoker was held 
in the rooms of the Institute. 

At the meeting to be held on the eve- 
ning of April 5 in New York City the 
program will be in the hands of the Rail- 
way Committee and a paper will be pre- 
sented by Samuel Insull on “The Relation 
of Central-Station Generation to Railway 
Electrification.” 

—- 
Electric Pig Steel. 

The February meeting of 
gineer’s Society of Western 
vania was addressed by J. W. 
of Lehigh University, who 
a lecture on the progress 
Sweden during the year in 
electric refining of iron and steel. This 
Dr. Richard’s third appearance 
the Pittsburgh engineers on 
electrical He has been making 
the trip to Sweden each summer for 
several years, and thus has acquired a 
knowledge of the problems mastered 
during the research and experimental 
Jernkonteret, at Troll- 
not be obtained 
no matter 


the En- 
Pennsyl- 
Richards, 
delivered 
made in 
past the 
was 
bef« re 


steel. 


work of the 
hattan, 


at a single 


which could 


investigation, 
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how well equipped the investigator 
might be. 

Dr. Richards 
of slides which showed the latest com- 
mercial electric furnace at Trollhattan 
Dr. Richards 
made the assertion that 
there was longer any but 
what under the latest Swedish prac- 
tice, the electric pig iron, smelted from 
the ore in the furnace, had 
permanently displaced the old charcoal 
iron that had made the Swedish 
dustry famous. The Government sells 
Trollhattan at $12 per 
Elsewhere in Swed- 


exhibited a new set 


in actual operation. 
unqualified 


no doubt 


electric 
in- 


the 
horsepower-year. 
the power 
has been brought per 
horsepower-year; in Norway it is even 

The 
Troll- 
and 6 


power at 


en, cost of hydroelectric 


down to $6 


cheaper, ranging from $4 to $8. 
electrode at used at 
hattan is 24 
feet long, 
the new electrode being screwed into 
the butt of the use. Former 
electrodes were about 16 inches square 
and 6 feet long, but this shape prevent- 
ed the possibility of the butts being 
that the waste was very 
great. The average consumption in 
the new Trollhattan furnace is 1,300 
kilowatt-hours per ton of iron. 

Dr. Richards went into detail in his 
description of what he termed “pig 
steel,” which has been attained in 
Sweden through the electric process— 
the refining of a high-grade metal di- 
rect from the ore having been shown 
to be practical by the electric method. 
At the all the Swedish 
reports have much to say of the elec- 
tric process, but little on 
electric pig steel. And it is in the 
progress made in the refining of steel 
that the opportunity for the American 


present 
diameter 
consumed, 


inches in 
and is entirely 


one in 


used, so 


present time 


pig-iron 


adapter of Swedish methods lies. 

“IT am often asked whether Pitts- 
burgh will ever see the electric pig iron 
furnace. I don’t believe you will. With 
coal and coke as cheap as you have 
them, and with your grade of ore, | 
doubt whether the electric furnace, ev- 
en when developed much more highly 
than at present, compete 
with your blast their 
tremendous output per stack, on pig 
iron alone But when be- 
fore you the possibility of getting a 
metal from the ore direct which is 
practically pig steel, and which could 
go to your open-hearth furnace with 
50 per cent less of refining to do there, 
the 


could ever 


furnaces, with 


you have 


it begins to be worth figuring on 
proposition.” 

The speaker was heartily applauded 
at the address and after 
a_ short President J. O. 
Handy called upon F. T. Snyder, of 
the Illinois Steel Company’s staff at 
South remarks on 


the South Chicago electric furnace. 


close of the 


discussion, 


Chicago, for some 
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THE INFLUENCE OF ILLUMINA- 
TION CONDITIONS UPON EYE- 
STRAIN. 


By Arthur J. Sweet. 


seldom realize, unless the matter 
attention, 


We 
is called especially to 
how radically our daily life as a people 
the 


our 


io 


1as changed within 
Che tall building, with its splendid ele- 


past years. 
ator service; the telephone and tele- 
graph, without which modern business 
iperations would be impossible; the ex- 
yress-train railway service, enabling one 
is a matter of frequent occurrence to 
transact his business one day in Chi- 
ago and the next New York, with 

omfortable night's sleep en 


in 
route; 


tI 
1¢ 


evenings spent until a late hour at 


theater or moving-picture show, at 
home in reading or study, or in social 
intercourse at the house of a friend; 


the tungsten lamp, the Welsbach man- 


tle, and the flaming arc lamp, which, if 
they are not yet quite equal to the task 
turning night into day, still permit 
practically any type of the day’s work to 
be done by night as a matter of frequent 
and constant occurrence; the very safety 
of our streets, so safe in even our great 
ities that the idea of carrying weapons 


» protect ourselves abroad by night 
seems almost ridiculous: all -these 
things have so grown into our every- 


day life that the days when such things 


vere not seem almost as far away as 
the Middle Ages. Yet all of these 
things have come to pass within the 


ife-span of many of the older men now 


living. 


In no way more vital to our well 


being have our habits changed than in 
to 


work. 


the enormously increased degree 


vhich we use our eves in close 


In the first place, the amount of close 
be 


vorld is vastly in excess of the amount 


to done in the present-day 


work 


equired in the days of our grandfath- 


insufficient 


ers An index, though an 
yne, to the growth in the volume of 
our clerical work is found in the fact 


that the number of pieces of postal mat- 
ter handled by our Post Office Depart- 
ment in 1835 is estimated at approxi- 
mately one hundred millions, while in 
1910 the number of pieces had grown 
to the staggering proportion of fifteen 
thousand millions. Each piece of that 
postal matter implies two 
a reader—engaged in close visual work. 


a writer and 


Consider our great increase in manufac- 
turing work, a thousand mechanics be- 
ing employed in close work to one in 
grandfathers. This 
enormous amount of manufacturing 
work must be preceded by considerable 
engineering and design work, and fol- 


the days of our 


lowed by the most voluminous cost and 
sales records. Then again, the railroads 
and express companies must make ex- 
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Civilized society is today facing 
a grave evil through the vastly in- 
creased strain on the eyes which 
present conditions demand. It is 
of the greatest importance to se- 
cure proper illumination. Depres- 
sion of visual function is one of the 
evidences of poor conditions, and 
the author has studied the condi- 
tions which cause such a decrease 
in sensitivity of the eye. 
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tensive records to cover the shipment 
of all this manufactured material. 

It is to more 
emphasize the point that within a reia- 


unnecessary say 
tively very brief period there has been 
a revolutionary change in the degree to 
to which the human eye is called upon 
to perform close work. Not only has 
there been a vast increase in the total 
of but the 
proportion of such work which must be 
illumination has 
winter no 


amount close visual work, 


done by artificial 


greatly increased. In we 
longer close our desks with the fading 
daylight, but continue work, un- 
slackened, under artificial light until the 


In the congested 


our 


hour set for closing. 
business districts of our larger cities, a 
portion of the space in most buildings 
is so insufficiently lighted by daylight 
that the assistance of artificial light is 
constantly required for the close work 
that needs must be done. So great is 
the pressure that many 
classes of work, as, for instance, in rail- 


economic in 
way freight offices, over-time work in 
the evening under artificial light is the 
almost unbroken rule; while in most 
clerical offices over-time work is a mat- 


The 


very extension of our educational sys- 


ter of very frequent occurrence. 


tem to include practically all our young 
people, and especially the great growth 
involves 
increase 


n attendance at our colleges, 


in itself a very considerable 
close visual work. 

We have made, we are making, these 
vastly increased demands upon our eyes 


for constant close service without giv- 


in 


ing ourselves the slightest concern as 
to whether we are taxing our visual ap- 
powers of endur- 
results of indifference 
are forcing upon us the answer to the 
unasked question. Every ophthalmolo- 
gist of large experience bears testimony 
to the same effect, that the great ma- 
jority of the cases that come to his at- 
tention conclusive evidence 
having been catised by abusive use of 


paratus beyond its 


ance. The our 


show of 
the visual apparatus. 

If changed social conditions demand 
the almost constant use of the eyes of 
an ever increasing number of us, it 


would seem, at very least, the part of 
wisdom to thoroughly investigate and 
determine what conditions of illumina- 





tion permit of close work with least 
This 
matter, so vitally important to his hap- 


strain upon the visual apparatus. 


piness and earning capacity, is only just 
beginning to arouse the interest of the 
average man. of 
interest on the part of the average man, 
those professions which by their nature 


Because of this lack 


have exceptional opportunities to safe- 
guard him, are almost wholly indiffer- 
ent to his needs. Our ophthalmologists 
have developed a large fund of scien- 
tific knowledge, and a marvelous ability 
in treating defective by 
abuse and in alleviating these defects, 


eyes made 
whose complete cure is seldom possible. 
But it is surprising how little even the 
greatest ophthalmological authorities 
know as to what conditions of illumi- 
nation would have avoided or lessened 
the ocular defects which they are called 
upon to treat. The profession is de- 
voted with notable ability to 
tion and cure, but knows almost noth- 


allevia- 


ing of the scientific relations upon 
which prevention must ultimately be 
based. 

The architect, even more than the 
ophthalmologist, is in a_ position of 
great influence for safeguarding the 


precious faculty of vision of the every- 
day man. Not only does the architect 
invariably determine the conditions of 
daylight illumination, in a great 
majority of cases his influence is para- 
mount in determining the character of 
the artificial illumination. The architect 
above all men is marked by his oppor- 
tunities as the proper leader in the 
conservation-of-vision movement. 


but 


Sut 
the traditions of his ancient profession 
make the architect above all things else 
the apostle and worshipper of beauty. 
In his loyalty to the old altar, of which 
he has long felt himself in a peculiar 
sense the priest, he refuses to recog- 
nize the evil which is being wrought in 
ever increasing degree by changed so- 
cial conditions, and insists on treating 
illumination questions as utterly subor- 
dinate to the problem of the artistic 
effect of the whole. Some few exceptions 





there be—sadly few—architects who 
realize the complexity of the illuminat- 
ing problem, and who are earnestly 


studying that problem, confident that 
in the end the highest requirements of 
illumination harmonized with 
the highest requirements of art. But 
the profession as a whole, far from con- 
tributing of itself any research work to 
the problem, is ignorant of and indif- 
ferent to the litthke we now know as 
to what conditions of daylight and arti- 
ficial illumination will best conserve the 
faculty of vision. 

The need created by changed social 
conditions has called forth a new type 
of specialist, the illuminating engineer. 
He, at least, is fully alive to the seri- 
ous evil involved in existing conditions, 


can be 
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and to the great social importance of 
reducing that evil to a minimum. But 
the task of determining the principles 
and laws of a new science, and of put- 
ting them into practice among a semi- 
indifferent public, is not a small one; 
and up to the present time the illumi- 
nating engineer has had to struggle on 
task alone. Perhaps this is in 
part fault. Perhaps he has lacked 
in sufficient measure that valuable com- 
tact and pa- 


at his 
his 
bination of enthusiasm, 
tience which might have won for him 
in his work the whole-hearted interest 
and invaluable co-operation of the ar- 
and the ophthalmologist In 
any event, the that our 
present knowledge on the subject, and 
that knowl- 
are 


chitect 


fact remains 


the present influence of 


wofully 
impor- 


edge on actual practice, 


inadequate to the large social 


tance of the problem 


And yet enough is already known, 


ing what illumination conditions 


Sa a 
aN 


‘ 


Fig. 1—Diagrammatic View of Visual 
Apparatus. 


to the 


tremendously 


visual appa- 
the 
eye 


involv east injury 


ratus, to improve 


prevailing general conditions of 
providing this knowledge is em- 
It is the pur- 


what is 


abuse, 
bodied in actual practice 
pose of this article to present 
already known on the subject, in the 
presentation help, 
the 


that knowledge in actual 


hope that such 


may 

in small measure, to bring about 

embodiment of 
practice 

It will be desirable to review in sim- 

plest possible terms the construction 

and the manner of operation of the vis- 

ual apparatus 

The Visual Apparatus. 

When we at the living eye we 

through the clear, transparent cor- 

a circular colored portion, the iris 


le OK 


In the center of the iris is an opening, 
the pupil. This opening has the prop- 
erty of enlarging itself or contracting, 
according to the amount of light inci- 
dent on the eye. Thus when the eye 
passes from a dark room into a brightly 
lighted room, the pupil almost instantly 
contracts. It is highly significant to 
note that the contraction in passing 
from darkness into bright light is ac- 
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complished almost instantly, while the 
enlargement in passing from bright 
light into darkness is accomplished 
comparatively slowly. This strongly in- 
dicates that the function of the pupil is 
protective rather than regulative, a sub- 
ject which will be further referred to 
later in this article. It should be noted, 
too, that the range within which the 
pupil can enlarge itself or contract is 
much narrower than the range of light 
intensities to which the eye is normally 
exposed. In other words, the protec- 
tion offered by the pupil is only par- 
tial, and is not sufficient to entirely pro- 
tect the eye from the brighter condi- 
tions of illumination to which it is ex- 
posed in ordinary life. 

Close behind the pupil lies the crys- 
talline lens, whose function is of course 
similar to that of the lens of a camera. 
however, this important dif- 
The clearness of 


There is, 
ference in operation 
formed by the lense of the 
maintained, whether the ob- 


the image 
amera is 
ject is far or near, by changing the dis- 
tance between the lens and the ground 
glass or sensitized plate. Obviously, in 
the human eye such changes in distance 
cannot be made. The focus of 
near or distant objects is therefore ac- 
complished by changes in the curvature 
of the crystalline Around the 
cutside of the lens runs a ligament, and 
this ligament is attached to the ciliary 


clear 


lens. 


muscle. By contraction or relaxation 
of the ciliary muscle a greater or lesser 
curvature of the lens is accomplished. 
\ large proportion, probably more than 
half, of the cases of eye defects arising 
from the are di- 
rectly due to a strained or overworked 


abusive use of eyes, 
condition of the ciliary muscle. 

\t the back of the eye lies a coat of 
the The outside 
coat consists of minute 
projections the and 
cones. While the functions of the rods 
and cones are not known with certainty, 
the evidence strongly upholds the fol- 
The cones are supposed 
the chain of nerve 
cells through vision is accom- 
plished, while the chief function of the 
the 
substance known as visual purple. This 
visual purple, thus secreted by the rods, 
slowly diffuses itself among the nearer 
When light falls upon any por- 


tissue, retina 


this 


nerve 
lay er of 


known as rods 


lowing theory 


to be the first in 


which 
secretion of a 


rods’ seems to be 


cones 

tion ol 
change is induced, just as when light 
falls upon the plate of a 
camera. This chemical change in the 
visual purple reacts in some wunex- 
plained way upon the cones, and these 
originate a nerve impulse, which, when 
it reaches the brain, is translated into 
terms of visual sensation. 

It will be noted that a constantly re- 
newed supply of visual purple is re- 
quired for continued vision. When an 
excessive amount of light falls upon 


sensitized 
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the retina, the visual purple is bleached 
more rapidly than the rods can secrete 
it. Undoubtedly the rods, like practi- 
cally all organs of the body, respond to 
the increased demand upon them by in- 
creased action. It is well within the 
bounds of possibility that the function 
of the rods may thus be seriously over- 
taxed. It is very possible also that the 
excessive chemical reaction may stimu- 
late the cones to an undue and harm- 
ful degree. 

It is a well established fact that even 
moderate stimulation of the retina by 
light results in a decreased capacity of 
the eye to see. Under excessive stim- 
ulation, the depression in visual func- 
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Fig. 2—The Retina. 


tion becomes marked. This de- 
pression in visual function is character- 
ized by inability to distinguish the finer 
details and more slight contrasts which 
can easily be distinguished when the 
visual function is not depresSed. When 
close visual work is attempted under 
conditions depress the visual 
function, the ciliary muscle is probably 
kept in a tense condition in the en- 
deavor to sharply focus the finer de- 
tails to whose faint stimulus the over- 
stimulated retina but weakly responds 
These considerations are here pre- 
sented in order to emphasize the fact 
that what is probably in itself a purely 
retinal condition may react in a serious 
way upon the other portions of the vis- 
ual apparatus. 

There is a small retinal area, the 
fovea centralis, located near where the 
imaginary axis of the lens would inter- 
sect the retina. This is the area of 


very 


which 
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sharpest vision. Only cones are found 


in the fovea, which suggests that, to 
permit of sharpest vision, Nature found 


for visual cells 
every possibility of area. The visual 
purple, whose chemical change is re- 
quired to stimulate the cones of the 
fovea, has to be supplied by the rods 
of the area surrounding the fovea. The 
considerable migration of visual purple 
required by this arrangement of parts 
may have an important bearing in ex- 
plaining the nature of depression in vis- 


necessary to utilize 


ual function. 

Each eye is moved in harmony with 
its mate by the action of six external 
muscles. These muscles are constantly 
under stress during the process of vis- 
ion, their function being to keep the 
eyes fixed on the visualized object. The 
over-development or degradation of any 
of the external muscles is likely to re- 
act upon the eye proper, setting up 
tensions sufficient to cause the deforma- 
tion of some part of the visual appa- 
ratus. Next to the mal-development of 
the ciliary muscle by abuse, the over- 
strain of the external muscles is prob- 
ably the most fruitful cause of acquired 
eye defects. Such over-strain. might 
presumably be caused by long contin- 
ued, intent visualization of the same ob- 
ject, as in reading, the muscles holding 
the eye tensely in the same position for 
period. Or such over-strain 
might presumably caused by the 
attempt of the muscles to fix the gaze 
on a constantly moving object, as in the 
case of reading on a railroad train. Just 
how seriously improper conditions of 
illumination may react to induce a con- 
dition of excessive strain in the extra- 


a long 
be 


ocular muscles, it is not possible in the 
light of our present knowledge to state. 
It is less easy to conceive of the direct 
relations between such improper illu- 
mination and a strain the extra- 
muscles than it is to understand 


on 
ocular 
how unsatisfactory illumination may di- 
rectly produce a condition of undue 
strain in the ciliary muscle. Neverthe- 
less, we may reasonably suppose that, 
in attempting close visual work under 
improper conditions of illumination, the 
involuntary effort to compensate for the 
indistinctness of the object by an un- 
usually perfect degree of binocular vis- 
ion may involve excessive strain of the 
extra-ocular muscles, just as the at- 
tempt to produce an especially sharp 
focus may involve an excessive strain 
of the ciliary muscle. 
Influence of Illumination. 

When we turn to the question of the 
influence of any given condition of illu- 
mination in producing: or in avoiding 
injury to the visual apparatus, we are 
at once confronted with the prior ques- 
tion as to the proper basis of judgment. 
On what basis shall we judge any given 
condition of illumination in order to 
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decide whether its influence on the vis- 
ual apparatus is injurious? Shall we 
judge by the presence or absence of 
ocular discomfort, or by the degree of 
the decrease in the capacity of the eye 
to see, or by the degree of fatigue re- 
sulting from continued close work un- 
der the given corditions, or by some 
other measure? It is largely because of 
lack of agreement upon the proper 
basis of judgment that illuminating en- 
gineers are today so far from an agree- 
ment as to what constitutes good illu- 
mination. 

A close analysis of the problem sug- 
gests that there are four, and only 
four, separate classes of evidence which 
can be adduced to determine the con- 
illumination that involve 
minimum eye strain. It is the firm 
conviction of the writer that we must 
for the present accept the evidence 
from all four classes. In other words, 


ditions of 
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ness to discuss these classes 


rately. 
Immediate 


sepa- 


Ocular Discomfort-—When 
enter a room in which a bare, 
unshielded tungsten lamp or a bare 
Welsbach mantle is burning in such a 
position as to fall well within the field 
of vision, we immediately experience 
unmistakable sense of ocular dis- 

If now we surround the light 
with a thoroughly diffusing 
globe, say of opal glass, the discom- 
fort largely, and in some cases wholly, 
disappears. The cases in which the 
discomfort wholly disappears are found 
to be those in which the background, 
against which the diffusing-globe unit 
is projected, is of a light color, thus 
diffusely reflecting a considerable 
amount of light to the eye. The cases 
in which a reduced discomfort remains 
are found to be those in which the 
opal-globe unit is projected against a 


we 


an 
comfort. 
source 
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MWUYCATING ILLUMINATION COMLDITIONS UNMAVOPABLE TO (UNVU40/4 EYE-STRAIN. 


(a) HIGH INTRINSIC BRILLIANCE K 
(6) STHONG CONTRASTS. 


RWSUAL ACUITY ANDO LEPUESSION IN USUAL FUNCTION __._.---- DEPENDING UPON 
COLOR VALUE OF LIGHT. 

(8) INTENSITY OF LIGHT ENTERING EVE. 

(c) ANGLE OF LIGHT ENTERING LYE. ~ 


MIGH INTRIVSIC BHULLIANCK 


3 LYE FATIGUE AND INDIRECT ISCO O/77 ________. 
INSUFFICIENT 1LLUITNATION. 
EXCESSIVE AMOUNT OF LIGHT ENTERING EYE. 


HIGH INTRINSIC BRILLIANCY. 


EXCESSIVE USE OF EVES ' 
ACQUIRED Of CONGENITAL OCULAR DEFECTS. 


4. FATHOLOGICAL CHANGES IN THE EVE 


CAVSEO BY 


NOT OEPENOING UPON 


ee ll 


‘POSSIBLY CAUSED BY 


(3 ALSO CAVSEO GY 


CAUSES UNOETERIVINED 








we should tentatively accept all the well 
established evidence outstanding today, 
and condemn any condition of illumi- 
nation upon which such evidence casts 
suspicion. Fortunately, such course 
does not in most cases involve any 
serious hardship or commercial imprac- 
ticability. Its practice involves only a 
sufficient knowledge of the established 
evidence at hand, and a thorough ap- 
preciation of the serious importance of 
the problem with which we are dealing. 
Criteria of Good Illumination. 

The four classes of evidence above 
referred to are presented in the ac- 
companying tabulation. These are ar- 
ranged in what the author considers to 
be ‘their correct order of importance 
in relation to the conclusiveness of 
the kind of evidence which each has 
to offer. It will best conserve clear- 


dark background, the contrast in bril- 
liancy between the globe and the back- 
ground being considerable. 

Expressed in scientific 
may say that immediate ocular discom- 
fort depends upon (a) the intrinsic 
brilliancy of light-giving and light-re- 
flecting objects within the field of 
vision and upon (6) the degree of con- 
trast which such objects make with 
their immediate surroundings. The 
higher the intrinsic brilliancy, or the 
more marked the contrast, the greater 
the immediate ocular’ discomfort. 
Those who have attempted the ill 
advised and well nigh dangerous feat 
of looking at the sun with unshielded 
eyes will recall that the ocular dis- 
comfort was very severe. Almost every 
one has experienced the very decided 
discomfort involved in approaching a 


terms, we 
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low-hanging arc lamp on our streets 


by night, especially in the case of arcs 
of such high intrinsic brilliancy as our 
flame and magnetite lamps. 


of- 


modern 


Of what weight is the evidence 


immediate ocular discomfort? 
detrimental 


tiered by 
Should we consider as 
from the standpoint of eye-strain any 
illumination which  in- 
ocular discomfort? 


will 


condition of 
involves immediate 

In answering this qeustion, it 
at once be recalled that pain is nature’s 
warning It is the means by which 


calls 


and 


nature our attention to impending 


teaches us to avoid it. On 
hand, it 


that 


injury 


the other should be clearly 


realized even the sharpest pain 


trustworthy _ indi- 
the 


\ pin-prick may cause 


warning 1s not a 


cation of the seriousness of im- 


pending injury 
more pain than a serious cut, or a blow 
on the funny bone more pain than a 
break the 
pain 


the 


pressure sufhcient to arm. 


Nor is 


dence 


the absence of evi- 


that 


any 
no body is 


Che 


pain 1s 


injury to 


most we can say 1s 
the 


wisdom to heed the warning 


occurring 


that, when present, it is 


course oT 
argument as to 


without too long 


whether the impending injury which it 


piresages is serious 


We 


ondemn 


have therefore sufficient reason 


to « any condition of illumina- 
tion which exposes the eye, under con- 
intrinsic 


ditions of normal use, to high 


brilliancies or to decided brilliancy 
contrasts 
daylight illumination of in- 


teriors, the existence of immediate 
omfort depends upon the lo- 
Walls or 
brilliancies or 
ocular 
do; 
other points 
highly likely to 
The author 


ocular dis¢ 


cation of windows ceilings 


practically never show 


contrasts sufficient to produce 


discomfort; north windows seldom 


but 


oT I ( 


windows facing any 


ompass are 


produce ocular discomfort 
ll offices where practical 
led 
shades and regularly work by 


light \t 
should so 


recalls several 


experience has the occupants to 


draw the 


day under artificial very 


least, architect locate 
that the 


and efficiently utilized with- 


the 


his windows room space may 


be suitably 
for occupant to 
less constantly face the win- 
where this con- 


out the necessity any 


more or 


dows. In interiors 


dition is impracticable of realization, it 
will 


draw 


desirable to 
for il- 


generally be found 


the shades and depend 


lumination upon a properly designed 


artificial system 
In artificial lighting, high brilliancies 


de cided 


three means. 


can be avoided 
(1) The light 
surrounded by a diffus- 
The 


be surrounded by a 


and contrasts 


by one of 


source may be 


globe (2) light source may 


ing 
deep reflector 
which does not externally show areas 
of high intrinsic brilliancy and which 
light downward at such 


directs the 
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angles that it is not thrown into the 
The light sources may be put 
high up, near the ceiling, so that they 
do fall field of 


vision. In such cases, the light sources 


eye. (3) 


not within the normal 
should be equipped with reflectors, not 
only for the sake of efficient lighting, 
that the distant sources, 
may come the field of 
show high intrinsic bril- 


three means, that of 


but so more 


which within 
vision, do not 
liancy. Of these 
inclosing the light source in a diffusing 
globe is decidedly the least satisfactory, 
both from the standpoint of illumina- 
tion efficiency and from the standpoint 
The 
most satisfactory mount 
the light the 
field of vision, employing properly de- 
Where 
ceilings make this impossible, the sec- 
the 
signed reflectors, will produce the best 


of depression in visual function. 
means is to 


units high, well out of 


signed reflectors. very low 


ond means, use of properly de- 


results obtainable 

Depression of Function. — If, 
while one is reading, a bare tungsten 
beside the book or 
the 


Visual 


lamp is held close 


paper, the capacity of eye to see 


the materially 
the 


or depression 


characters is 
This 


pacity of the eye to see, 


printed 
decreased. decrease in ca- 
in visual function, cannot always be de- 
mere observation, but it can 
determined 


tected by 
quite accurately 
measurement. 


always be 


by proper methods of 


If now the bare tungsten lamp is in- 
closed in a diffusing globe, say of opal 
is found that the depression 


glass, it 
in visual function exists in almost as 
great a degree as when the bare lamp 
The 
globe has greatly decreased the ocular 
but affected the 
depression in visual function in propor- 
the total 


the 


was employed. use of the opal 


discomfort, has only 


has decreased 
light 
we change 
the light 
say, 15 degrees from the line of 


tion as it 
toward 
the 


amount of emitted 


eye If again condi- 


tions, removing source to a 


point, 
func- 


the visual 


still 


vision, depression in 


tion is present, but is very mate- 


rially less 
the 


marked. Finally, when we 


light source to a point 
the 


visual 


remove 
about 25 

the 
tion caused by the light source entirely 


degrees from line of 


vision, depression in func- 
disappears. 

Expressed in scientific terms, depres- 
sion in visual function is caused by any 
light which enters the eye from other 
than the visualized object, or from the 


visualized object in larger quantity 
than is required to properly visualize 
it. The degree of depression in visual 

upon the _ total 
other than that re- 
quired . for which enters the 
eye, and upon the angle with the line 
of vision at which each integral por- 
tion of such light enters the eye. It 


bril- 


depends 
light, 
vision, 


function 


amount of 


does not depend upon _ intrinsic 
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liancy or at least not to a greater de- 
than 
data 
per cent at 


gree the possible error of our 


present on the subject—say 10 
most. 
Depression in visual function has 
been especially the subject of investi- 
gation by the author. His method has 
the intensities of il- 
lumination required to produce just- 
visibility of the test object, with the 
eye in darkness and with the eye sub- 
the 


under 


been to compare 


jected to conditions of illumina 


tion investigation. In other 
words, with the eye in darkness, let us 
the test until it is 
just clearly visible. We will 
the illumination the test 
Now, exposing the eye to the illumina- 
under 


illuminate object 
measure 
on object 
consideration, 
the ob 

point, and 


tion conditions 


again illuminate test 
the just-visibility 
measure the illumination upon it. By 
dividing the 1 illumination 
on the test object required by the eye 
in the dark, by the intensity required 
by the eye when subjected to the give: 
illumination conditions, a value is ob- 
tained the author 


be taken as correctly indicative of, if 


we will 


ject to 


intensity of 


which believes may 
expressing, the efficiency 
The following data were 
the 


not directly 


of the eye. 
method. 

between 
and the 
intensity of light entering the eye at 


above 
the 
visual 


obtained by 


Fig. 3 shows relation 


depression in function 
an angle of zero degrees with the line 
for the 
distances 


Curves are given 
light at different 
It will be observed that 
a very small intensity of light entering 
the 


of vision 
source of 
from the eye 
eye along the line of vision mate- 
cuts down the efficiency of the 
When 


cident beam reaches 300 candlepower 


rially 
eye. the intensity of the in 
the efficiency of the eye has been tre 
mendously Beyond 300 can 


dlepower, 


reduced. 
the 
showing 


become nearly 


large in 


curves 
that a 
crease in candlepower is required to ef 


horizontal, 


fect much further depression in eye ef 
These curves indicate that, if 
work 


ficiency. 
the 
the presence of a beam of 300 candle- 


eye were engaged in close 
power along the line of vision would 
that the illumination the 


be made approximately eight 


require on 
work 
times as great as would otherwise be 

Thus the 
stimulation caused by the beam of 300 
further 


stimulation 


the case. excessive retinal 


would be in- 
the additional 
required from the work in 
permit of its being sufficiently clearly 


candlepower 
creased by 


order t 


visualized. 

Fig. 4 the 
depression in visual 
with the 


causing 


between 
the 
the 
depression 


relation 
function and 
angle line of 
light beam the 
This data is of the very highest value 
in enabling us to secure actual condi- 
illumination will in 


shows 


vision of 


tions of such as 
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volve minimum depression in _ visual 
function. In respect to its practical 
application, the fact that depression in 
visual function ceases at approximately 
25 degrees the vision is 
especially important. 

In collaboration with L. C. Doane, 
the writer is just nearing the comple- 


with line of 


tion of an especially thorough and ex- 
tensive investigation involving the rela- 
tive effect of light and dark walls on 
The re- 
strongly 
previous work 


depression in visual function. 
latest research 
results of 
It is found that white 
walls ma- 


this 
the 
along this line. 


sults of 
confirm 
or light-colored serve very 
terially to depress the visual function, 
when every practicable arrange- 
over-illumina- 


even 
ment is made to avoid 
tion of the 

In short, we have 
say very positively that, in order to ob- 
tain minimum depression in_ visual 
function, the light units should be lo- 
cated well out of the field of vision and 


should emit their light in such direc- 


walls. 


sufficient data to 


Fig. 3.—Variation of Eye Efficiency with Intensity of 


Light in the Eye. 
Source at Various 
tions that it cannot directly enter the 
under normal conditions of eye 
use; and that such portion of the walls 
as come within the normal field of 
should be moderately dark in 
illuminated to as 
low a degree as it is possible under 
the present state of the art. We will 
do to realize that attempts 
to avoid depression in visual function 
diffising media intrinsic 
brilliancy are foredoomed to failure. 
3ut after all, it be asked, is 
resultant depression in visual function 
sufficient for condemning any 
given condition of illumination? 
When any organ of the human body 
refuses to do its full quota of work, 
refuses to bear its maximum load, it 
is evidence that that organ is begin- 
ning to tire. It may be that the amount 
of tiring is not excessive and that rest, 
perhaps brief rest, will restore the or- 
Tt may be that 


eye 


vision 
color and should be 


also well 


by and low 
may 


reason 


gan to its full powers. 
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there is no conscious sense of fatigue. 
None the less, depression in capacity 
to fulfill its function is a reasonably 
certain indication of fatigue in any 
healthy organ. Now if we are going 
to force an organ to vigorously exer- 
cise its function for a long-continued 
period, we will certainly do wisely to 
make the such as will af- 
ford the highest possible upper limit 
to the capacity of the organ. So long 
as we not know just lies 
the danger limit from over-fatigue, we 
will do wisely, with such important is- 
sues at stake, to avoid just as far as 
possible all conditions which tend to 


conditions 


do where 


increase fatigue. 

It is a superficial and empty argu- 
ment to point out that ordinary out-of- 
door daylight conditions involve a very 
considerable depression in visual func- 
tion, and that the eye has been fitted 
to these conditions through centuries 
of evolution. During these 
of evolution the eye was almost never 


centuries 


used in long-continued close work. We 


Distances from Eye. 


are enormously increasing the severity 
our ocular ap- 
Illumination conditions, 
which may have been good enough 
for the very moderate demands of 
other epochs, may be very far from 
minimizing the strain incident to our 
own present severe demands. Obvious- 
ly, the conditions which may involve 
no injury to an organ in 
partial repose, may aggravate the con- 
ditions of strain when the organ is 
worked to the limit of its normal 
endurance. 

research’ 


of the demands upon 


paratus. 


whatever 


powers of 

A recent conducted by 
James R. Cravath, the eminent il- 
luminating engineer, furnishes addi- 
tional corroborative evidence of the 
cause of depression in visual function. 
This research was. especially valuable 
as calling attention to the subject from 
4. R. Cravath, “The Effectiveness of 
Light as Influenced by Systems and Sur- 


roundings;” Vol. VI, No. 8, Transactions of 
the IlNuminating Engineering Society. 
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a different and highly important angle. 
It is a well known fact that glazed 
papers other glazed surfaces 
likely, visualized, to reflect a 
considerable amount of light specularly 
into the eye. In other words, a por- 
tion of the light falling upon the paper 
is reflected by particles of the glaze 
in an exactly similar way to that in 
which light is reflected by a mirror. 
This specularly reflected light is, of 
course, valueless in enabling us to see 
the characters written or printed on 
the paper. Indeed, if our above con- 
clusions are correct, the specularly re- 
fiected light, in proportion to the total 
amount of it, will decrease the 
pacity of the to distinguish 
characters on the paper. 

Since specular reflection obeys 
law that the angle of incidence equals 
the angle of reflection, any light strik- 
ing the paper in a given direction will, 
if specularly reflected, be reflected in 
some one other direction. If the il- 
lumination on the paper be chiefly de- 


or are 


when 


Ca- 


eye the 


the 


Fig. 4.—Variation of Eye Efficiency with Angle of 
Light in the Eye. 


Feet from Eye. é 


from one 
the 


specular 


in a single direction 
concentrating light unit, and if 
paper be perfectly flat, the 
element will be entirely reflected in a 
single direction. 1f this direction is 
toward the eye and the specular ele- 
ment is considerable, we may not be 
able to see the characters on the 
paper. If the direction is away from 
the eye, we will probably not be aware 
of the existence of a specular element 
Now the paper or other visualized 
object is seldom perfectly flat. Some 
portions of the paper are likely to lie 
in such planes as to give off their 
specular reflection directly towards the 
On such portions of the paper 
be difficult or impossible to 
read the characters. On other por- 
tions, where the specular element is 
not emitted toward the eye, the char- 
acters may be perfectly legible. 
If now the illumination on the paper 
derived from a large number of 


rived 


eye. 
it may 


be 





Ko 
ond 


say in equal degree from 


direction, the amount of 


directions, 
every possible 

received at any point on the paper 
obviously 
Therefore 


a single direction is 


tremendously decreased 
the amount of light which such points 
di- 
eye, is tre- 
words, 
amount of useless light which can 
the 


reflect in a single 
the 


decreased. In 


can specularly 


rection, say towards 


nendously other 


the 


be specularly reflected into eye 


directly along the line of vision is 
greatly reduced. If our theory is cor: 


rect, this should mean a lesser depres- 


sion in visual function. 


Mr 


insta 


Cravath employed five types of 
differing in the 
illuminated the 


llation, each de- 


which it test 
directions. In 


the 


one or several 


tvpe of installation 
character of the light reflected 
ceiling modified to an impor- 
the character 
illumination. The test page em- 
rather than average 
Complete tests were 
The subject 
under the type of in- 
stallation under consideration; the in- 
of illumination was then raised 


put one 
diffuse 
the 
legree directional 

had a less 
of glaze 
ten subjects 


himself 


tensity 
1 lowered, until the subject considered 
that in- 


tensity 


the minimum permissible 
for comfortable reading of the 
test page had been reached. 

This rough 
Mr. Cravath 


for quantitative results 


cannot, as 
states, be relied 

The test 
considered 
reliable 


test method 


frankly 
thod may, however, be 


iccurate enough to give 


litative results 

aver- 
will be 
the test 
that of 
the 
for 
in- 


graphically the 
tests It 
condition 


ig. 5 shows 
Mr 


hat, as 


Cravath’s 
the on 
approaches more nearly 


illumination from a single source, 


required intensity of illumination 


comfortable reading consistently 
reases. Taken in connection with our 
other data the subject, Mr. Cra- 
vath’s results give added weight to the 


ory that 


on 


all light in the eye in ex- 


f that required to adequately dis- 


lose the visualized object is a source 
depression in visual function. 
We have therefore ample reason to 
condemn any condition of illumination 


which produces a marked depression 


in visual function Expressing it in 


we should condemn any 


illumination which, under 


another way, 
condition of 
service, permits 
light-giving or objects 
to send light into the eye to a degree 
vastly in that required to 
adequately disclose these objects. In 
this the ob- 
servation of at following 
principles 

(a) Avoid the necessity of perform- 
ng close visual work when facing any 
onsiderable window area. 


conditions of 
light-reflecting 


normal 


excess of 


involve 
the 


practice would 


least 
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where close visual 
employ as dark 
however, 


interiors 
performed, 
avoiding, 


(b) In 
work is 
walls as_ possible, 
a gloomy or depressing effect. 
white or very 
glazed 


light 
sur- 


Employ 
that 
may 


(c) 


ceilings, glare from 


faces be reduced. 

(d) In interiors where close visual 
work is performed, the light units 
should have a moderately broad type 
should not be 
spaced apart, in order that 
surfaces may be lighted from a large 
different directions, and 
glare largely eliminated. If highly 
glazed surfaces must be employed un- 
visual 


of distribution, and 


too far 


number of 


der conditions requiring close 


work, light by indirect or semi-direct 


units 


Avoid far as 
possible 

(f) Mount the light units high, well 
out of the field of 
Avoid the use of wall brackets, 


(e) glazed surfaces so 


vision 

(g) 
which are not only an inefficient meth- 
od of lighting, but highly objectionable 








imoraecrT 
unr 





Fig. 5.—Average Results on Foot- 
Candles Considered Minimum Com- 
fortable for Steady Reading. 

because of the amount of light which 

they throw the eye. 

that these objections to wall brackets 
the 


into Remember 


are not removed by surrounding 
light unit with a diffusing shade 

(hk) Unless the walls are very dark, 
employ types of light units throwing as 
little light on the walls as possible. In 
the the least 


much 


the state of art, 


l ossible 


present 
will be too 
(1) Avoid the 
characterized by relatively high candle- 
the between 50 
vertical and 90 de- 


use of types of units 


values in zone 
the 
vertical 


power 
degrees from 
from the 
Avoid over-illumination of the 


zealously as_ under-illumina- 


grees 
Q) 
work as 
tion. 
Eye Fatigue and Indirect Discomfort.— 
There is, in the Engineering Societies 
Building in New York City, a room in 
which the local section of the II- 
luminating Engineering Society fre- 
quently meets. This lighted 
by concealed cove lights and by two 
rather ill designed semi-indirect units. 
Upon entering this room, the observer 
is usually struck by the absence of all 
conditions making for immediate 
ocular discomfort. The observer sits 
down with great satisfaction and com- 


room is 


Vol. 60—No. 11 


fort to listen to an address. At the 
end of an hour or more the observer 
suddenly realizes that his eyes are ach- 
ing to a most unpleasant degree; and 
in glancing around the room, he finds 
that one-third to one-half of the audi- 
ence are shading their eyes by the 
or means shielding 
their eyes. 

A little study of the lighting of this 
room shows that the eye is exposed 
to conditions discussed above at con- 
siderable length under “Depression in 
Visual Function.” The upper walls and 
closely adjacent portions of the ceiling 
are very brightly lighted, though their 
intrinsic brilliancy is not sufficient to 
cause any immediate ocular discomfort. 
When one looks directly at the speak- 
er, these brilliantly lighted upper walls 

the field of vision 
excessive amount of 
light the eye, this 
gradually producing eye fatigue. 

When one attempts to read by in- 
sufficient light, as fading daylight, the 
eyes, after a period, burn or ache. A 
more or less serious headache may also 
result. 

The burden of rather scanty evi- 
dence seems to show that, when the 
eye is long exposed to high intrinsic 
brilliancies extreme brilliant con- 
trasts, even in the absence of excessive 
total amount of light emitted to the 
eye, fatigue results. It is very difficult 
to obtain conclusive evidence on this 
point, as cases of high intrinsic bril 
invariably accom- 
panied condition of 
light the 

\gainst the above viewpoint, it may 
that the stars, with their 
tremendously high intrinsic brilliancy 
but slight total light flux, cause neither 
fatigue nor immediate ocular discom- 
fort. But this scarcely 
conclusive, as the image of the star is 
so minute as probably to affect only a 
single visual cone, and that, possibly, 
only intermittently. The conditions to 
produce discomfort, therefore, may af 
few that the discomfort 
stimulus, though positively present, is 
too faint to be discerned. 

If fatigue does result from high 
intrinsic brilliancy in itself, it is prob- 
able that it originates in the muscular 
tensions set up in the instinctive en- 
jeaver to avoid immediate discomfort. 

Eye fatigue, and headache or other 
related indirect discomfort, may be 
taken as so certain an indication of 
excessive eye strain that the illumina- 
tion conditions must stand condemned 
if a causal relation can be proven be- 
tween them and the eye fatigue. Un- 
fortunately, this is in most cases im- 
possible. Eye fatigue may result from 
excessive or improper use of the eyes 
under proper conditions of illumina- 


hand, by other 


well within 
result, 


is thrown 


come 
As a an 


into 


or 


liancy are almost 


by a excessive 
emitted to eye. 


be argued 


argument is 


fect so cells 
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tion, or it may result from uncorrected 
defects in the visual apparatus. It is 
usually impossible to say how much 
any given case of eye fatigue or ocular 
headache is due to these conditions, 
and how much to improper illumina- 
tion. It is only when the illumination 
conditions are so extremely bad as to 
cause marked eye fatigue in a large 
proportion of the eyes exposed to them, 
and on a number of different occa- 
that the causal relation can be 
established with reasonable certainty. 
Eye fatigue is therefore a_ suitable 
means of determining only the more 
extremely bad conditions of illumina- 
tion 

The evidence of eye fatigue 
firms and emphasizes many practical 
precepts which have already been es- 
tablished above, that of 
avoiding an excessive amount of light 
the eye. It adds only one addi- 
tional precept, a long established one— 
Provide sufficient illumination. The 
necessity of providing sufficient il- 
lumination to enable the visualized ob- 
ject to be perceived without conscious 
effort is so well egtablished and gen- 
erally appreciated as to need no fur- 
ther emphasis. However, it should be 
pointed out that this principle is fre- 
quently very seriously violated in cur- 
rent practice. Thoughtlessness on 
this point should be carefully guarded 
against. 

Pathological Changes in the Eye—By a 
properly conducted research, exposing 
the working eye for a long period to 
definite conditions of illumination, and 
making frequent examinations by a 
competent ophthalmologist, to deter- 
mine whether the physiological condi- 
tion and the functioning of the various 
individual parts of the optical apparatus 
is entirely normal, it should be pos- 
sible to establish with the highest de- 
gree of certainty the influence of vari- 
ous conditions of illumination upon the 
Such a line of investigation would 
rest no unethical less 
danger of permanent injury to the eye 
would be involved than that to which 
the average eye is daily exposed 
through heedless ignorance. 

There is as yet little data of value 
along this line; nor is there likely to 
until some competent practicing 
ophthalmologist to the im- 
portant possibilities of such research, 
and devotes his knowledge and abilities 
to the .problem. Unfortunately, the 
“competent practicing ophthalmologist”’ 
is likely to be a very busy man, and 
his devotion to such a research is like- 
to involve considerable sacrifices. 
But we may be sure that the rapidly 
growing realization of the great im- 
portance of the problem will bring 
forth the right man at no very distant 
date. 


sions, 


con- 


especially 


in 


eye 


on basis, since 


be 


awakes 
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One phase of this particular subject 
has been considerably investigated, 
namely, the relation between various 
conditions of light and illumination on 
the one hand, and pupillary contraction 
on the other. The practical value of 
this investigation is, at the present 
time, highly problematical. As already 
stated, there is abundant reason for 
believing that the pupillary function is 
chiefly protective, not regulative. If 
this be true, it would seem that. the 
study of pupillary contraction were as 
little likely to throw light on the par- 
ticular question of what constitutes 
good illumination as study of involun- 
tary muscular contraction under pain 
stimulus would throw light on the seri- 
ousness gf the injury causing the pain. 

Civilized society is today facing a 
grave evil through the vastly increased 
strain on the eyes which changed so- 
cial conditions demand. The primary 
need of the hour is to find some more 
efficient means than is at present oper- 
ating to bring about in actual practice 
the embodiment of our existing knowl- 
edge on the subject. Of scarcely less 
importance is the need of largely in- 
creasing the extent and definiteness of 
such knowledge. 

The author desires to gratefully ac- 
knowledge his indebtedness to Clark 
B. Hatch, M. D., of Newark, O., and 
Percy W. Cobb, Ph. D., of Cleveland, 
O., for helpful criticisms and sugges- 
tions. 

a 

Louisville Automobile Show. 
The 1912 Automobile Show in Louis- 
Ky., held recently under the 
auspices of the Automobile Dealers’ 
Association of that city, was a valuable 
exhibition from an_ electric-vehicle 
dealer’s standpoint. The First Regi- 
ment Armory in Louisville, one of the 
biggest structures in the South, offer- 
ing 50,000 square feet of display space, 
was secured for the Show, which con- 
tinued for four days. The interior of 
the spacious drill hall was converted 
into a park, with exhibits spaced off 
by bowers and hedges and a magnifi- 
cent display of electric illumination. 

Nearly every line of electric pleasure 
vehicle was represented at the Louis- 
ville Show. The Walker and Urban 
electric commercial cars, the latter a 


ville, 


made-in-Louisville line, were hand- 
somely shown. The Kentucky Elec- 
tric Company, of Louisville, main- 


tained a big booth for the entertain- 
ment of all visitors, where up-to-date 
facilities for renewing vehicle batteries 
and executing repairs were demonstrat- 


ed. The way to the Kentucky Electric 


booth was pointed out by blazing elec- 
tric signs along the various avenues. 
Final electrical features of the show 
were offered in the myriad incandes- 
cents which were draped across the 












big hall and in the electric clock, made 
by H. C. Korfhage, which contains 


10,000 or more colored bulbs and 

which is one of the most unique in- 

struments of its kind in the South. 

British Empire to Use Marconi 
Wireless. 

After many delays the British Post- 
master General, acting on behalf of his 
Government and the Governments of 
the dominions and colonies, has for- 
mally notified the Marconi Company 
of the acceptance of the terms submit- 
ted by that company for the construc- 
tion of all the long-distance wireless 
stations which are required for the im- 
perial wireless scheme decided upon 
by the Imperial Conference last June. 

The construction of stations will 
proceed forthwith at London, Egypt, 
Aden, Bangalore, Pretoria, and Singa- 
pore. This chain of stations repre- 
sents only the beginning of the 
scheme, which will be carried further 
in the near future throughout the Em- 
pire so as to enable the Em- 
pire to be to a great extent independ- 
ent of the submarine cables. There is 
no doubt that stations will be estab- 
lished in countries contiguous to the 
colonies for communication with 
them, in which case the colonies will 
be in the position of being able to 
communicate cheaply and directly with 
any country with which they are doing 
business within a range of two or 
three thousand miles. 

The erection of such stations should 
within a very short time enormously 
reduce the rates now charged to many 
colonies for telegraphic communica- 
tion with other colonies and with the 
mother country. The stations will be 
operated by the Marconi Company on 
behalf of the Government for the first 
six months, and afterward by the Gov- 
ernment. 

The company is to receive $300,000 
for each station exclusive of the site - 
and buildings, while the company will 
also receive 10 per cent of the gross 
receipts for a term of 28 years from 
the date of the completion of the first 
six stations. 





Ornamental Lamp-Posts in Louis- 
ville. 

The Louisville Commercial Club, of 
Louisville, Ky., has completed arrange- 
ments with the Board of Park Commis- 
soiners whereby these officials are to 
furnish flowers and ferns for hanging 
baskets which are to be utilized in or- 
namenting the electric-light posts in 
that city. This civic-improvement idea 
is patterned after the one in force in 
Antwerp, Belgium. Louisville already 
has a system of ornamental bronzed 
poles located at each street corner, and 
at closer spaces in the business section. 











ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


New Electrical and Mechanical 
Appliances 


The Reliance Speed Dial. 
With the advent of high-speed steels 


and the continual trend toward scien- 


management and efficiency meth- 


ods in all machine-tool operations, it 
l important to have some 
the ma- 


easily 


eedingly 
method by 


is ex<¢ 


accurate which 


chine-tool operator can adjust 


his driving mechanism so as to give 


cribed speeds at the cutting 


he rT 


too inder hanging onditions of 


worl 
Where the speed changes are accom- 


plished by means of cone pulleys or 


gears, the spindle has a certain num- 


be- of known, definite revolutions per 


minute, usually indicated on the name 
the a com- 


plate of machine, and it is 


paratively easy matter to embody in 
work in question 
the 
‘one pulley or gear combination 


per- 


the blueprint for the 


specific instructions showing step 


of the 
each can be 


at which operation 


formed to give maximum efficiency. 
With individual adjustable-speed motor 
however, the speed combinations 


not 


drive, 
number, 
and the 


left to 


ire much greater in are 


as easily calculated, proper 


speed setting is usually guess- 


work or the personal equation of each 


ndividual operator with the natural 


differences in efficiency which such a 


ethod would give 
Reliance adjust 
the armature- 


infinite num- 


In the case of the 


able speed motor. of 
almost 


is obtained \s 


shifting type an 


ber of speed changes 


the armature is shifted there are no 


steps or jumps but smooth, gradual, 


ontinuous change it On a ma 


hine tool 


tor it ic 


spe ed 


driven by this type of mo- 


not necessary to make the 


speed setting re 


approximations in 
other speed-change de 


ob- 


desired 


always possible to 
t cutting speed 
operator has some means 
adjusting the speed of 


require d and does 


the 


that 
speed at 

Such a 
the 
motor 


guess at 


motor 1s running. 


now been developed by 


of this type of 


lustrated herewith 


ce Speed Dial can _ be 


mounted at convenient point on 


any 


the machine tool, and it is simply 
for it to have some positive 
the 


armature of 


necessary 
means employed 
the 
of the motor is 


onnection with 


for shifting the mo- 


\ the armature 


shifted and the gradual change in 


speed obtained, a pointer moves on the 
dial The the dial 
into account 


speed scales on 


take the different gear 
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1.—Reliance Speed Dial for 
Shaper. 


Fig. 


motor and_ the 


for different cut- 


ratios between the 
work, and can be set 
ting speeds at the tool, depending on 
and the charac- 


there 


the cutting steel used 


ter of the work. The device is, 














Fig. 2.—Speed Dial 
Driven 


Applied to Motor- 
Drill. 


indicating 


fore, means of the 
the motor is running, 
calcu- 
in- 
motor so 


not a 


speed at which 


but is in reality an automatic 


the operator can 


the 


lator by which 


stantly set the speed of 
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the 
account all 

would af 


desired speed at 


into 


give 


tool, 


as to any 


cutting taking 
the factors which 
fect the problem. All the operator has 
to do is to set the dial for the cutting 
used then shift the 
armature of the the 
manner until the pointer indicates the 
the taken on 


the proper scale for the gear combina 


variable 


and 
motor in 


speed to be 
usual 


diameter of cut to be 


tion used 


Fig 1 shows a dial arranged for 


back 
cutting 


a crank shaper with one gear 


The upper 


speeds is 


indicating 
The small ip 
mounted on 


scale 
stationary. 
standing at 40 is 
disk the 


low er scales 


dicator 


a revolving with two lower 


scales These showing 
length of stroke are adjusted by means 
of a knurl on the ffont of the instru 
ment until the indicator points to the 
cutting speed desired. The 
not shifted unless a new cutting speed 
With scales set for any 
cutting speed the motor armature is 
then shifted by turning the handwheel 
the 
pointer of 


scales are 


is to be used. 


beneath instrument in 
Fig. 2, until the the dial 
which is geared to the handwheel rod 
The 
feet a 


as shown 


is opposite the stroke to be used 
dial illustrated is for 40 
minute with motor speed adjusted for 
the back gear in 
the stroke 


set 


20-inch stroke with 
The bottom shows 
with back gear out. Fig. 2 shows the 
application of a Reliance Speed Dial 
to a Foote-Burt drill that is driven by 
a Reliance adjustable-speed motor 
The dial not only serves as a guide 


scale 


in setting the speed accurately, but is 
always in plain sight as a definite in 
dication to the foreman or inspector of 
the by the 
These dials can be furnished properly 
calibrated Reliance ad 
justable-speed motors on shapers, drills, 
mills 


speeds in use operator 


for use with 


lathes, milling machines, boring 
or any type of adjustable-speed tool 
The Reliance Speed Dial is 
tured by the Reliance Electric & En- 
Company, Cleveland, Ohio 
—_—__»---e— 

Will Get Wireless Equipment for 

Steamships. 


Line 


manufac- 


gineering 


The Insular has arranged for 
wireless stations on the steamers Harry 
Luckenbach, Julia Luckenbach, Borinquen 
and Grayson. Installations are to be 
made as each ship arrives in New York. 
Wireless will be 


United equipment 


used. 
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The Glen Cove—Sea Cliff Single- 
Phase Railway. 


[There appears to be an erroneous 
but general impression that the single- 
phase system of railway operation is 
suitable only for big’ propositions, such 
is trunk-line and heavy-freight serv- 
“e An example of a road—it is but 
+87 miles long—that proves the fitness 
of the single-phase system for certain 
small properties is the Glen Cove-Sea 
Cliff line of the Nassau County (N. Y.) 
Railway Company. This line has now 
been in operation for six years, and is 
giving, as it always, thoroughly 
satisfactory service. Some features in 
connection with the property that are 
particularly worthy cf note are: 

:. The road 
own energy but purchases it. 


has 


does not generate its 
The en- 
miles to the 


rgy is transmitted for 27 
at 11,000 volts 
to a trolley voltage of 2,200. 
No substation attendant 
is employed. 
3. The operating costs of the road 
are considerably lower than those for 
simiiat direct-current roads in adjacent 


and is stepped 


recular 


territory. 

4. QOniv an inspection shop is main- 
tained on the property. 

5. It has not been necessary to send 
iny equipment to the regular shop, 20 
miles away, during the last 18 months. 

6. The road seldom loses a schedule 
because of blockades even 
vhen all the direct-current and steam 
roads in the same territory are com- 


trip snow 


velled to suspend service. 
The successful 
small isolated road, establishes the im- 


operation of tits 


portant fact that with the single-phase 
system electric railways can be profit- 
ably operated in many small commu- 
nities where a railway system is ordi- 
narily considered out of the question 
because of the investment involved. 

lf a single-phase traction system is 
idopted, energy can be purchased at a 
The 


rea- 


ow rate from a power company. 

nergy can be transmitted for any 
sonable distance at a high voltage 
then stepped down by means of static 


and 


transformers to a voltage suitable for 
Lit- 
tle, if any, substation attendance is re- 
The only investment that the 
railway company must make is that in- 


the single-phase operation of cars 
uired 


olved in the cost of a few cars, track 
and overhead construction. 

The Long Island Railroad Company, 
operated by 
throughout, has several electric 


vhich was originally 
steam 
branch roads connecting towns, which 
the 
One of these roads, owned 
by the Nassau County Railway Com- 
pany, formerly operated by direct cur- 
rent from the village of Sea Cliff to 
the Sea Cliff station of the Long Island 


railroad, located several miles from the 


re situated several miles from 


main line. 
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The equipment consisted of 
three cars. Power was purchased from 
the Nassau County Light & Power 
Company, Roslyn, N. Y. 

The village of Glen Cove also want- 
ed a line to the Long Island Railroad 
the Long 
decided to 
Glen 


village. 


station. In view of this, 
Island Railroad 
continue Nassau 


from 


Company 


its line to the 


Cove station, and there through 
the village of Glen Cove to the steam- 
boat landing on Long Island Sound. 
The additional energy required for this 
that time be furn- 


Light & 


service could not at 


ished by the Nassau Power 
Company 
\ new station had just 
been completed at Long Island City to 
the electric 
Flatbush Division of the 


Railroad and the contemplated 


generating 


furnish for service 


of the 


power 
Long 


Island 














Sit.-te-Phase Car Alongside Steam 
Railroad. 


service of the Pennsylvania Tunnel & 
Terminal Company. 

The propositien of installing a three- 
phase transmission line from the sub- 
station at Rockeway I[unction, in Ja- 
Gler Cove, a distance oi 
miles, and insialling rotary 
considerec. At the 
study was made of an 
the 


maica, to 
about 18 
converters was 
same time a 
alternative proposition 
use of single-phase apparatus on both 
the old and new line, and the running 
line 


involviity 


transmission 
two No. i hard-drawn 
The initial and operat- 


of a_ single-phase 
consisting of 
copper wires. 
were 


found 


ing costs of the two systems 
carefully considered. It 
that the single-phase system was more 
economical both in initial and operat- 
Consequently, the contract 


road was 


was 


ing costs. 
for the equipping of this 
awarded to the Westinghouse Electric 
& Manufacturing Company about seven 
years 

The 


ago. 


old Nassau Company overhead 
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remodeled and the 
line converted into a 
single-phase catenary line. The old 
pole line was used practically without 
This single-phase con- 
struction from Sea 
Cliff on line to the 
steamboat landing at Glen Cove. The 
length of the old Nassau line was 1.59 
and the addition, called the Glen 
Railroad Company, was 3.28 
The Nassau line is practically 
there is a 3,000-foot grade 


construction was 


overhead was 


any changes. 
was continued 


station the new 


miles, 
Cove 
miles. 
level, but 
the 

another 


on Glen Cove line of 5.5 per cent, 


and 1,000-foot grade of seven 
per cent. 

advisable to locate 
near as 


thought 
substation as 


It was 
the transformer 
possible to the Glen Cove railway sta- 
tion and to arrange an electrical con- 
the 
cir- 


whereby 
notified when a 
The plan proved 


nection between tliem 


agent would be 


cuit-breaker was out. 


; » 
successful and has greatly reduced op 


The substation 
two 200-kilowatt self- 
cooling, single-phase, step-down trans- 
the 
switching apparatus and lightr’ »¢ ar 


costs equip 


erating 
ment consists of 


formers, together with necessary 
resters. 


operation seven cars 


is interesting to 


There are in 
sweeper. It 
note the flexibility of single-phase mo- 
tor equipment. The double-truck cars 
are too large for two motors, and four 
capacity 


and one 


would unnecessary 
therefore, three motors only are used 
With single-phase apparatus, the mo- 
tors are all connected in parallel. It 
is not necessary to use series-parallel 
notch 


give 


combinations because any on a 


single-phase controller is an _ efficient 
running notch. There 
static losses since speed control is ef- 
the im- 
motor by 


are no rheo- 


fected by varying voltage 


pressed on the connecting 
the motors across different taps from 
the windings on auto-transformers. 
The road started operation six years 
ago and has made a remarkable record 
for maintenance and operation. The 
costs lower than those for other 
branch lines in the vicinity of a similar 
nature that are operated by direct cur- 


are 


rent. There are many days when the 
ticket agent finds it unnecessary to visit 
the That the car equip- 
ment requires little care is evident from 
the fact that the only plant necessary 


substation. 


for maintaining it is an ordinary cat 
storage shed with a pit. There are no 
conveniences for making repairs other 
than those called for on inspections. 
This single-phase road is located on 
the north shore of Long Island, and is 
subjected to the same severe climatic 
two other small feeder 
lines also on the north shore. It was 
the only line that did not lose a sched 
ule trip during the snowstorms of the 


conditions as 


last winters 
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Electric Time-Keeping on a New 
System. 

In modern life the importance of 
perfect time-keeping is great. 

Electrically controlled systems are 
valuable because the prime cost neces- 
sary for perfect time-keeping can be 
concentrated in the one master clock, 
being supplemented by _ sub- 
sidiary dials which may be spread over 
a large area and vary in size or form. 
By imparting at fixed intervals elec- 
impulses from the master pen- 
to each dial, they may be driven 


this 


tric 
dulum 
forward in Hence uniformity and 


indi- 


step 


correctness is obtained in time 


hroughout the whole system. 
necessary 


cations 
Furthermore, no winding is 
in either the master clock or the sub- 
sidiary dials, as the energy can be de- 
rived either from primary batteries or 
from an ordinary electric lighting sup- 
ply and the consumption of energy is 
very small indeed 

of the most modern systems of 
embodying the 
above is that 
Electric Clock 
which is 
the 
This 


on a 


(One 
electric time-keeping 
mentioned 
the Dallett 
Company, of London, 
illustrated herewith, so 
master pendulum is 


principles 
made by 
Eng., 
far as 
concerned 
electrically 
Hipp-Foucalt sys- 
trailing contact 
touches a knife edge and depresses it 
the return swing of the pen- 
This depression closes con- 
tacts in an electromagnet circuit, giv- 
the 


pendulum is driven 


modification of the 
tem, and in it a 
during 
dulum 
ing a fresh accession of energy to 
the 
features 


attracting armature 

These 
the 
impulses to 


pendulum by 


fixed to it. will be 
sd in illustration. In 
the the 


wheel is rotated by a draw click 


order 
line, a 


he pendulum once every minute. 
same arbor as this wheel there 
the arm 
by a pin on the count wheel, 
that wheel revolves, the pin 
the upright posi- 
falls by gravity 
the 


leeve which carries 


arm to an 
which it 
the 


its fall 


cam on sleeve 
bolster on a 
is provided 
This latter presses 
and thus closes the 
Underneath this cranked 
an electromagnet included in 
this circuit 
arm is pulled 

with greater force, thus giving 
1 action at the line contacts. The 
is at the same instant released so 
the arm completes its fall and the 
yn of the cam then makes the sec- 
air of contacts meet each other, 
t-circuiting the magnet and allow 
the crank arm to return to 
position and thus break 


arm engages a 


cranked arm, which with 
an insulated screw. 
on two contacts 
rcuit 
when 


ircuit, and 


sd the cranked 


its 
the 


ing 
former 


ircuit. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


The object of this arrangement is to 
close the line circuit for the time re- 
quired for the current to rise to its 
full value against the self induction 
of a considerable number of secondary 
dials, and to open again when this 
time has elapsed. This time varies 
with the amount of self induction in 
the circuit and with the condition of 
the battery. If the battery becomes 
weak a longer contact is given and 
this gives to the observer a warning 
that the time for renewing the battery 
is approaching. It is interesting to 
note that the work of rotating the 
count wheel and of giving power to 
the pendulum is effected on the in- 
stant that the pendulum passes through 
its zero position so that the pendulum 
gets free swing on either side of zero. 

When the energy is obtained from a 


Pendulum Mechanism for Master 
. Clock. 


direct-current electric lighting or pow- 
the shown at the 
side in illustration not 
short-circuit small release 
coils in the but the 
whole of the series of secondary dials, 
this being effected before the line im- 
pulse current is broken. This means 
that the break is a non-inductive one 
as the induced current due to the dials 
discharges across the short-circuit. In 
the case of installations operated from 
the arranged in 
parallel together with a special relay 
having an arm with adjustable inertia. 
When the impulse is received the arm 
swings over and closes circuit for the 
release coil, which then allows the arm 
to drop and the impulse to be broken. 
The adjustment allows the period of 
impulse to be such that it is sufficient 
for the slowest dial to move and thus 
the contact is no longer than is neces- 
sary. Where the number of dials in 
an installation exceeds ten, relays are 


contacts 
the 
the 
movement, 


er service 
right-hand 
only 
also 


batteries dials are 
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used with separate batteries for each 
successive ten dials. The movement 
for the secondary dial consists of a 
star wheel mounted on an arbor 
geared into a cogwheel at the center 
minute arbor. A rocking armature is 
provided having two flexible arms en- 
gaging the arms of the star wheel, 
which are five in number, alternately 
at each passage of the electric im- 
pulse. Hence the star is ‘advanced 
one-fifth of a revolution, the dial point- 
er being moved through a distance 
corresponding to one minute. ‘The 
movement of the hands in this way is 
dead beat and the operation is noise- 
less. The system can therefore be de- 
scribed as one of the best embodiments 
of automatic time-keeping that is at 
present available. 


Electricity on the Farm. 

At the recent land show, held in 
New York City, the Crocker-Wheeler 
Company undertook to show, with the 
co-operation of manufacturers of farm- 
ing machinery, just what can be done 
with electricity on a farm. The gen- 
erating equipment consisted of a 
Crocker-Wheeler generator driven by 
an oil engine, and this is the list of 
devices which the outfit of motors 
would drive: 

(1) The farm’s water supply 
furnished by an automatic pump. 

(2) The irrigating department was 
equipped with a _ centrifugal pump, 
which could also be used at any re- 
quired pressure in case of fire. 

(3) A refrigerating machine, milk 
cooler, cream separator, automatic 
churn and butter worker, bottle washer 
and an ice-cream freezer were installed 
with separate the dairies. 
Electric motors throw no dust, and are 
far more sanitary than belts and shaft- 
ing for dairy work. 

(4) An electric truck provided for 
the transportation. 

(5) A large threshing machine, with 
motor drive, illustrated what could be 
accomplished by the application of mo- 
tors to out-door machinery. 

(6) Corn shellers and feed choppers 
equipped individual motors 
showed how the smalier machines may 
be operated. 

(7) Types of 
driven by individual motors. 

(8) An electrically driven 
machine 

(9) A 
motor-driven 


was 


motors in 


with 


laundry machinery 


milking 


with an accompanying 
silo filled was exhibited. 

(10) A sheep shearer, electrically 
driven through a flexible shaft. This 
device could also be used for grooming 
cattle or horses. 

(11) Ventilating household 
equipment, cooking devices and the 
supplanting of the old oil-dripping lan- 
tern by electric lamps or an electric 


silo 


fans, 
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torch completed this unique exhibit. 

In practically every place where mus- 
cular energy has hitherto been ex- 
pended on the farm, electricity is tak- 
ing its place. The use of electricity is 
such a constant source of economy 
that a complete plant soon pays for 
itself. 


Train Dispatching by Telephone in 
the South. 

Coincident with the. increase in the 
use of the telephone for train dispatch- 
ing in other parts of the United States 
and in the Dominion of Canada, has 
been the steady increase in its usé by 
southern railroad systems. During the 
past few months a number of these 
roads have decided to adopt the tele- 
phone for dispatching their trains and 
to discard the telegraph. There are 18 
southern railroads using the telephone 
at present, with about 7,800 miles of 
line so equipped and a total of 56 cir- 
cuits, equipped with a little over 1,500 
selector way stations. 

The new roads to join the ranks of 
the telephone users are the Central of 
Georgia, which is equipping a 160-mile 
stretch with 31 stations; the Florida 
East Coast, which has just about com- 
pleted the installation of 478 miles of 
line, covering four circuits and 46 sta- 





tions; the Atlanta & West Point, 
which is about to equip 225 miles of 
line with 31 stations; the Piedmont 


[fraction Company, which is equipping 
24 miles of line with both selector and 
selectively operated semaphore equip- 
the Gulf, Florida & Alabama, 
100 miles of line with 20 sta- 
tions is to be installed; and the Green- 
Spartanburg & Anderson Rail- 
has ordered and 
selectively operated semaphore equip- 
ment of line and 19 sta- 
All of these roads use the West- 
Electric Company’s apparatus, 
which has practically become standard 
throughout the country 
train-dispatching service 


ment; 
where 


ville, 
way, which selector 
for 58 miles 
tions. 
ern 

for telephone 
On each of the above installations, a 
single circuit 
will extend along the railroad lines be- 
ing equipped. On this circuit all the 
telephone stations are installed, and the 
dispatcher able, by the 
apparatus with which he is 
provided, to ring the bell at any sta- 
tion on the circuit without ringing the 
bell at any other station. On some of 
the lines, where selectively operated 
semaphore equipments are to be used, 
the selector, instead of ringing a bell 
at an office, will throw a semaphore 
out on the line to the “stop” position. 
The train approaching this semaphore 
will stop. The door of the casting, 
which is part of the semaphore post, 
can then be opened by one of the train 
crew, who will use the telephone equip- 


heavy copper’ metallic 


is means of 


selector 
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ment within to get into touch with 
the dispatcher, in order to receive train 
orders. The man will then restore the 
semaphore blade to the “clear” posi- 
tion and the train will proceed. 

This equipment is the latest advance 
in the art of telephone train dispatch- 
ing, and it is thought that within a few 
years it will be exclusively used by the 


steam roads for train-order_ signal 
work. As an indication of the safety 
of this apparatus, it might also be 


stated that whenever a dispatcher rings 
a bell on a selective telephone system 
of this character he receives a signal, 
a distinctive buzz in his ear, indicating 
to him whether or not the bell rang. 
In the case of the semaphore equip- 
ment, this buzz is coded so that the 
dispatcher knows whether or not the 
required semaphore has operated. No 


additional wires are mecessary in a 





Fairmount Weatherproof Pothead. 


installation In other 


words, the semaphores are connected to 


semaphore 


a telephone line just as the telephone 


sets are at way stations 

\t the present time, there are 96 
roads using the selectively operated 
dispatching system, covering a total 


of approximately 60,000 miles of line. 
Every big system in the country has 
more or less of its lines so equipped, 
and on the great majority of these, the 
systems are being extended as rapidly 
as appropriations can be obtained for 
this purpose. 

There is an actual 
sulting from the installation of tele- 
phone systems. It is possible to move 
trains over a given division much more 
rapidly with the telephone than was 
ever possible with the telegraph. This 
means that a given tonnage is moved 
over a given length of line in a much 
shorter time than was formerly the 
case, and therefore, less engines are re- 
quired to move a given amount of 


cash saving re- 
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freight than before. The saving made 
in this way is obvious, and, as figured 
out by one or two roads, has shown 
that the telephone pays for itself in- 
side of one year. The telephone has 
come into its own in the railroad field 
solely on its merits. It is more rapid, 
efficient and a great time saver. 


- 
os 


in 
> 


Fairmount Weatherproof Pothead 
for 3,000-Volt Cables. 

A new form of pothead or end bell 
for outdoor cable service has been de- 
veloped by the Fairmount Electric & 
Manufacturing Company, 2203 Pearl 
Street, Philadelphia, Pa. The end bell 
is arranged to screw on to an iron 
conduit and is provided with the “No- 
wiped-joint” cable-sheath clamping 
members which are also used in the 
station and disconnecting types of ap- 
paratus manufactured by this com- 
pany. This clamping feature is a sim- 
ple and inexpensive means for effec- 
tively sealing the end bell against 
moisture. It uses the lead sheath as a 
gasket, but prevents the lead from be- 
ing forced into the insulation. This 
feature is as reliable as a wiped joint, 
but does not require this nor the ser- 
vices of plumber or cable splicer. 

The body of the end bell is of heav- 





ily galvanized iron and the sheath 
clampins; members are all brass. In- 
side of the end bell is a_ porcelain 


plate to separate the conductors from 
other and the metal sides. 
Another feature in this type of end 
bell is that after it is in place the con- 
ductors can be brought out of either 
side for convenience in connecting the 
overhead circuits. The outlets are so 
constructed that they are interchange- 
able and blank plugs are provided for 
closing any of the outlets actually not 
in use. The outlet tubes and separator 
plate are of high-grade high-tension 
porcelain, thoroughly glazed. 


each from 


~>--o—____ 
The Reversible Turbine. 
\ new reversible steam turbine has 
been invented in England by Wain- 


wright Brown, as reported in news dis- 
patches. 
Experiments and demonstrations 
have already been made with a model 
about thirty feet in length and about 
eighteen inches in breadth and 
from full speed one direc- 
to full speed in another in a 
few seconds. The reversing is effect- 
ed by synchronized disks rotated by 
screw spindles extending outside the 
turbine casing that are made to open 
or close by nozzles which give the 
steam a left or right direction upon 
the blades. Designs are now being 
prepared for the construction of a 
2,000-horsepower machine on the new 
principle. It is proposed to adapt all 
sizes for the use of gas or steam. 


re- 
versed 
tion 


in 
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An Interchangeable Catalog cf In- 
terchangeable Fis tu-es. 


ompanying, illustration shows 


nious devi which has been 


in a catalog recently is 


the 


new 


( omy 


sued by lungstolier many, of 


Ohio, to demonstrate. the 
the TT‘ 
lighting ul 
Chi 

' 


whic! 


nneaut 
il of Tungstolier, a 


witl inter 


ible parts ilog is made 


on reproduce 
TTC Tur estoliers 
full 


bound 


sheets 
Cat | 


occupying a sheet 


gummed “and on 


1 
sheets are 


vuur sides, and then so cut that the 


us sections of each fixture—stems 


yodies and canopies—are each 


the 


scparate segment ot sheet or 


By lifting up these segments, as 


vn, any combination of parts can 
lily produced and studied 


a set 


the fungsto 
With 


parts, 


Ipic 
unique or? SO as 


fixture it is possible 
1,944 


»ymbinations I 


up different and distinct hx 


very one of these 


ms can be eftected and con 


inipulation 


Interchangeable Catalog of Tungstolier 
Parts. 


yal catalog, and 


cally demonstrate 
tS variations, Dy | 
this book 


the customer in 
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New Combinations of Fixtures and 
Holophane Glassware. 


hoice oft retiectors and especia 


shades designed prt 


eff ex 


randot 


hoice of 


tor decorat! é t has always 


largely a matter go 


been 
erned principally by the taste or fancy 
of the the 


purchaser and influence of 


The 


but a 


element of efficien 
influence in 


and 


the 


salesman 


had small 


y has 


sucl recent times, 


selections up to 
little 
harmonizing of 


thought given 
fixtures, re- 


there is still more 
to the 
flectors and the architectural character 
building to be illuminated. Yet 


opportunity 


the 
here, certainly is an 


ELECTRICAL 


REVIEW AND 


the 
| 


study of all 
and 


the consideration of 


the 


worthy of 


architect and careful 


manufacturers of lighting fixtures 
glassware 

The 
Ohio, 


New 
and 


Holophane Company, of 


arl has taken an important 


Fixture With Ornate Holo- 


phane Glassware. 


Artistic 


advance ste] toward the 


sting 


ation of such a co-operation b« 


veen the two fields of manufacture 


just issued under the sugge- 


ot \rts 


a porttolio containing 


ind has 


and Crafts in Fix 


ind Glass, 
esent 30 new combinations of fix 
glasswar illustrating 


harmonious effects 


Design of Bracket and 


Glassware. 


Harmonious 


can be secured through the use of the 
recent types of Holophane decorative 
reflectors with various fixture designs 
by the leading 

The Holophane 
that it is not necessary to entirely sac- 


efficiency in order 


manufacturers. 


Company contends 


rifice illuminating 
to secure rich and appealing treatment 
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Highest ef- 
ficiency, of course, can only be secured 


of fixture and glassware. 


adherence to scientific 
standard Holo 
phane lines, but in the Holophane resi 
and the 
modifications 


through strict 


principles, as in the 


later 
decorative have 
been developed which are extremely ar 


dence line of reflectors 
types, 


tistic and at the same time produce an 
illumination far superior to the conven 
and the 
There is also a wide diversity 


tional shades of glass, opal 
like 


in design 
equipment 


which provides harmonious 


for the varying styles of 
fixture 

The glassware and fixtures shown i1 
the new Holophane portfolio represent 
the best product of the leading fixtur: 
houses of the country and the combi 
the 
these 


Architectural 


nations effected are result of co 


operation between manufactur 


the Department 


Holophane 


ers and 


of the Company Eacl 


combination is shown on a_ separati 


sheet. giving the fixture maker's nam« 


and catalog number and descriptive 


data covering the glassware, and will 


serve as suggestive material valuabl 


and engineer 

te 

Mercury-Vapor Lamp With 
Fluorescent Reflector. 


been 


to the architect 


have made to 


Many 


improve the color of 


attempts 
light from the 


add the 


the 


mercury-vapor lamp so as to 














Hewitt Lamp With Light- 
Transforming Reflector. 


Cooper 


red rays which are lacking in the radia 


tion from this type of lamp and thus 
give an approach to a white light. Such 


a method would greatly increase the 
use of vapor lamps, owing to their high 
efficiency. Two general ideas have been 
followed. add in 


candescent lamp 


these is to 
lamps to the 
red rays, and another 


One of 
vapor 
so as to give the 
method is to use vapors or substances 
within the lamp itself so as to modify 
the light. Eighteen months ago, Peter 
Cooper Hewitt suggested a light-trans 
orming reflector, and has since been 
A trough-like transform- 


perfecting it. 
placed 


reflecting 
The 


substance 


screen is 
is coated 


ing and 
above the tube. 
with a fluorescent 
capable of receiving the rays from the 
mercury-vapor lamp and of transform- 
ing them into other rays. What was 


screen 
which is 
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find a body which 
red 


found in 


needed was to 


would produce a fluorescence, 


and this was the substance 


known as rhodamine. However, as 
this body is much affected by exposure 
to light, a stabilizing substance also 
had to be found which would keep it 


This 


gives 


has now been done. 
out red 


the 


permanent 
The 


] 
these 


and 
the 
white 


screen 
added to 


rays, 
rays of 
good 
that 


etc., 


are 
the 
and it is 


lamp, result being a 


light, claimed objects 


such as colored fabrics, appear 


in the natural colors. 


has no complicated parts and all that 
the addition of the fluores- 
screen, the mercury-vapor 
remains unaltered. Such lamps 
no doubt be very useful for store 
lighting as up to the present time the 
mercury-vapor lamp was unsuited for 


The new lamp 


new is 
ent while 
lamp 


will 


this purpose, and it will no doubt lead 


more extensive use of this 


tX a 


type 
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The Marconi Multiple Tuner. 

The multiple tuner is an instrument 
used in the receiving circuit of a wire- 
less-telegraph applies 
the principles of resonance to strength- 


station, which 
en the incoming impulses of one par- 
wave-length. This is accom- 
means of three adjustable 
inductively connected circuits, by 
tuning the receiver, which is rendered 
immune from interference from other 
The tuner may also be used 


ticular 


plished by 


stations. 
for measuring the lengths of the trans- 
mitted and received waves and for es- 
timating the distance of a known 
station. 

The design of the instrument is such 
that it from 
all electrical ad- 
equately insulated. switches and 
contacts are of the substantial 
character and easily accessible. The 
appearance of the instrument is shown 


is completely protected 


discharges and is 


All 


most 





















ot lamp. The lamp illustrated herewith 
is being placed on the French market 
Westinghouse Cooper Hewitt 
Company. These lamps are sold in 
this country Hewitt 
Electric Company, Hoboken, N. J. 
_- 

The Biggest Steam Turbine. 


steam turbine which has 


by the 


by the Cooper 


The largest 
ever been constructed has been con- 
tracted for by the Transit Development 
Company, affiliated with the Brooklyn 
Rapid Transit 
built at Pittsburgh and will have a ca- 
pacity of 24,000 kilowatts. It 
installed in the Eastern District Brook- 
lyn Rapid Transit power house. It wil! 


be completed and running by December 


Company It will be 


will be 


1 of this year. 


Marconi Multiple Tuner. 








in the accompanying illustration. Be- 
hind the tuner is seen a Marconi mag- 
netic detector, such as may be used 
in the receiving circuit. The instru- 
ment is mounted in a wooden case 
measuring 21 by 9 by 11 inches and 
weighs 32 pounds. It is suitable for 


all wave-lengths between 300 and 8,000 


feet 

In addition to the coils above men- 
tioned there are three variable con- 
densers and the adjustment for 
resonance is made by varying the 


inductance and capacity of the circuit. 
nt 
A Receptacle for Indirect-Lighting 
Fixtures. 
A new form of receptacle, designated 
as No. 427, has been devised by Pass & 
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Seymour, of Solvay, N. Y. It was pri- 
marily designed for use in wiring indi- 
rect-lighting fixtures, but may also be em- 
ployed advantageously for electric signs 
and conduit-box work. Instead of having 
the regular binding-screw connection on 
the back, it has two prongs. 

When installing this device the wire is 
placed under the prong and the latter then 
pushed down over the wire. The connec- 
tion so made is then soldered and the 
entire space on the back of the receptacle 
is filled in with some compound to make 
it weatherproof. This makes a very sat- 
isfactory connection. 


~~ 

New Cutler-Hammer Attachment 
Plugs. 

The tough insulating material which 

construction 


the of several 


is used in 








Pass & Seymour Receptacle No. 427. 


of the specialties manufactured by the 
Cutler-Hammer Manufacturing 
pany, of Milwaukee, Wis., is now used 
attachment 


Com- 
in two new separable-cap 
plugs made by this company and illus- 
No. 7,601 has a black 
porcelain 


trated herewith. 


composition cap and white 






Attach- 


Cutler-Hammer Composition 
ment Plug No. 7602. 


body and No. 7,602 has both body and 
cap of composition. The ratings (660 
watts. 250 volts) are the 
the all-porcelain plug which was put 


same as for 
on the market some time ago. To with- 
stand rough usage the composition cap 
is better adapted than the porcelain. 
The shell is held in 
place by two screws and the separation 


screw securely 
of the cap from the body can be ac- 
complished by a pull in any direction. 
This prevents side strains on the fix- 
ture or socket which occur with plugs 
that require a straight pull from the 
body to remove the cap. 
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.Miniature 


FIXTURES. — Chicago 
Halsted 


Lamp Works, 2110 South 
Street, Chicago, III. 

These fixtures consist of incandes- 
cent lamps in the form of individual 
letters mounted on _ porcelain bases 
having receptacles and plug contacts 
by means of which the letters may be 
connected in circuit in a supporting 
framework to form various words. Each 
letter takes 0.1 ampere at 110 volts. 

Approved February 17, 1912. 


FIXTURES.— Rush Brothers, 65 
East Lake Street, Chicago, IIl. 

“Rush Faience” Ceramic Electric 
Fixtures, consisting of glazed pottery 
bases on which are mounted special 
lamp receptacles. Some forms are al- 
so fitted with standard flush push-but- 
ton switches. 

Standard when installed at outlets 
provided with approved outlet boxes. 

Approved February 1, 1912 


FIXTURES.—Wahle, Phillips Com- 
pany, 549-551 West 52nd Street, New 
York, N. Y 

Straight electric, 
portable fixtures. 

Approved February 1, 


FLEXIBLE CRD, PORTABLE; 
FOR ELECTRIC HEATERS.—Okon. 
ite Company, 253 Broadway, New York, 
te C 


combination and 


1912 


Double conductor cord composed of 
stranded tinned wires with cotton wind; 
rubber insulation and an asbestos braid 


Conduit-Box Receptacle, Pass & Sey- 
mour. 


assembled as a twin pair and covered 
by a single protecting braid over both 
strands. Tag on coil to read: “Na- 
Electrical Standard.” 

Ridge o1 insula 


Code 
rubber 


tional 

Marking 

tion 
Approved February 22, 1912. 


ELECTRIC.—Pelouze 


232 East 


HEATERS, 
Manufacturing Company, 
Ohio Street, Chicago, III. 

“Pelouze” Portable Heating Devices 
equipped with avproved heater cord 
and detachable attachment plugs. 

Disc stoves, 125-250 volts, 250 
500 watts, Catalog Nos. 51, 52. 

Water cup, 125-250 volts, 250 watts, 
Catalog No. 528. 

Stove-toaster and griddle, 125 volts, 
450 watts, Catalog No. 531. 

Note: As the rating of a standard 
key socket is 250 watts, 250 volts, and 
this rating is not to be interpreted to 
permit the use, at any voltage, of a 


and 








The electrical fittings illustrat- 
ed and described in this depart- 
ment have been approved by the 
Underwriters’ Laboratories, In- 
corporated, following examina- 
tion and tests conducted under 
standards of the National Elec- 
trical Code as recommended by 
the National Fire Protection As- 
sociation. 




















current above 2.5 amperes, the heaters 
described above requiring over this 
amount of current should not be used 
on ordinary lighting circuits by means 
of an attachment plug inserted in a key 
socket. 

Approved February 15, 1912. 


RECEPTACLES, FOR ATTACH- 
MENT PLUGS.—F. H. Lovell & Com- 
pany, Arlington, N. J. 

“Double Eagle” flush Edison Screw 
Receptacle marked “D. E.” 660 watts, 
250 volts. 

Approved February 22, 


RECEPTACLES, STANDARD. — 
General Electric Company, Schenec- 
tady, N. Y. 

“G. E.” Wall Sockets and Recepta- 
cles, Porcelain Shell. 


1912. 


GE 110 Porcelain Receptacle, General 
Electric Company. 


Keyless, 660 watts, 250 volts. 

Cleat Type, Catalog Nos. 9402, 9403, 
11221, 28794, 28795, 50715, 59275, 61039. 

GE026, GE027,, GE029, GE031, 
GE033 

Molding Type, Catalog 
58303, GE020, GE021. 

Conduit Box, Catalog Nos. 9397, 9514, 
10537, 43501, 49354, 50707, 60931, 62357, 
GE155. 

Sign Receptacles, Catalog Nos. 46627, 
GE000, GE001, GE022, GE060, GE061, 
GE079, GE0s0. 

Concealed Type, Catalog Nos. 50744. 
GE600, GE601, GE019; also 50752, fused 
2A, 125V. 

Approved February 5, 


RECEPTACLES, STANDARD. — 
Pass & Seymour, Inc., Solvay, N. Y 

“P. & S.” Brass Shell. 

Key, 250 watts, 250 volts. 

Conduit Box, Catalog No. 42. 

Molding, Catalog Nos. 124, 126 


Nos. 


34152, 


1912. 


for 
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use with metal molding. circuits. 
Keyless, 660 watts, 250 volts. 
Conduit Box, Catalog Nos. 44, 78, 
85, 282, 283; also 10 and 103704 for use 
on metal ceilings. 
Molding, Catalog Nos. 123 and 125 
for metal moldings. 
Approved February 5, 1912. 


RECEPTACLES, WEATHER- 
PROOF.—General Electric Company, 
Schenectady, N. Y. 

“G. E.” Rosette Receptacle, 3 am- 
peres, 250 volts. 

Cleat type, Catalog No. 40449, 
(GE110 with suspension hook at- 
tached), for use only when installed 
where exposed to rainfall. 

“G. E.” 660 watts, 250 volts. 

Conduit box, Catalog Nos. 
and GE072. 

Approved February 17, 1912. 


ROSETTES, FUSELESS.—George 
Heinemann Company, Inc., 500 West 
Girard Avenue, Philadelphia, Pa. 

3 amperes, 250 volts. 

Cleat type, Catalog No. 100. 

Molding type, Catalog No. 101. 

Approved February 22, 1912. 


SWITCHES, COMBINATION 
CUTOUT.—Metropolitan Engineering 
Company, 1250 Atlantic Avenue, Brook- 
lyn, N. Y. 

“M. E. Co.” Combination Sealable 
Service Switches and Cutouts; 250 
volts, 0-30, 31-60 and 61-100 amperes, 


GE071 


Keyless Receptacle, Pass & Seymour. 


Catalog Nos. 100-108 inclusive, two 
fuses, solid neutral connection. 

Report December, 1911. These de- 
vices are not judged suitable for use as 
3-wire sealable service switches and 
cutouts, since when used as switches 
they do not comply with the require- 
ments of Rule 19-a of the National 
Electrical Code, which specifies that 
service switches must be so arranged 
that the opening of the switch will dis- 
connect all of the wires. They may be 
used, however, on two-wire supply sys- 
tems where the service wires are con- 
nected to the outside terminals of the 
switches, no connection whatever being 
made to the middle terminal. 

Note: These devices are not con- 
sidered suitable for use in connection 
with secondaries not properly ground- 
ed, since they are not so designed that 
they can be promptly opened by a 
single operation. 

Approved February 15, 1912. 

















March 16, 1912 





LIGHTING AND POWER. 
(Special Correspondence.) 
NORTHWOOD, N. D.—Northwood 
is figuring on electric lights for the 
ity. 
CALGARY, ALTA—The council 
plans a “White Way” at an estimated 
ost of $50,950. ie 
SPEARFISH, S. D.—It has been de- 
cided to install cluster lights on the 
principal streets. Ba 
ROCHESTER, MINN.—The council 
plans to increase the size and capacity 
f the power plant. st 
LEONARD, TEX AS.—The Leonard 
Ice & Light Company has been incor- 
porated with a capital stock of $25,000. 
BLUE MOUNTAIN, ARK.—E. V. 
umberford, Magazine, Ark., and asso- 
iates will build an electric light plant 
1ere. 


HUMESTON, IOWA.—The_ Leon 
Electric Company is contemplating run- 
ning a transmission line from Leon 
to Humeston, a_ distance of seven 
miles. 

FRANKENMUTH, MICH. — The 
Frankenmuth Light & Power Com- 
pany has been incorporated with a 
apital stock of $6,400. 

HARDIN, KY.—Jesse Kirkland is 


organizing a company to erect and 
maintain a good-sized electric lighting 
and power plant here. 

ONEONTA, ALA.—The City Coun- 
il has granted a franchise to D. S. 
Martin and associates to construct an 
lectric-light system here. 

LINTON, IND.—The trustees of 
the municipal lighting plant are expend- 
$10,000 for improvements. When 
ompleted a day current will be avail- 
ible. ms 

HARTFORD CITY, IND.—The city 
ind county are planning to install an 
rnamental cluster-light system in the 
)rincipal streets and around the public 
square. S. 

MURRAY, KY.—The municipal au- 
horities are reported to be contemplat- 
ing the erection of a city lighting plant 
with up-to-date equipment, in the near 


ng 


tuture. 
HAVANA, ILL.—The Public Serv- 
ice Company has announced that as 


soon as the weather moderates work 
m the new power plant’ will be 
started. 

TERRE HAUTE, IND.—The City 
Council has appointed a committee to 
visit other cities to inspect cluster- 
light systems with a view to deciding 
on the best system for Terre Haute. 
LYNNVILLE, TENN.—The Board 
of Councilmen is reported to be con- 
sidering several propositions for the 
installation and maintenance of an 
electric light and power plant in this 
city. 

HARDY, ARK.—Camp Hardy Cor- 
poration has been organized with 
$100,000 capital stock and proposes to 
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operate an electric light plant here. G. 
G. Buford, Memphis, Tenn., is pres- 
ident. 

FOLEY, MINN.—Mr. Wilcox, Min- 
neapolis, who is interested in the con- 
struction of the electric light plant 
here’ states that work will be 
commenced as soon as weather per- 
mits. 

LYNN, IND.—The Town Trustees 
have contracted with the Citizens Light 
& Water Company, of Winchester, for 
the transmission and furnishing of elec- 
tricity for lighting and power pur- 
poses. Be 

ELK CITY, OKLA.—The Elk City 
Light & Power Company has been in- 
corporated with a capital stock of $30,- 
000 by J. M. Bonham, Brenne- 
man, Hobart; and Walter Goodhue, 
Elk City. 

WILBURTON, OKLA.—Degnan- 
McConnell Light & Power Company 
has been incorporated with a capital 
stock of $12,000. The incorporators are 
James McConnell, Mary A. McConnell 
and Mary A. Degnan. 

ARGENTA, ARK.—The City of Ar- 
genta, J. P. Faucett, Mayor, is contem- 
plating the addition of a 500-horsepow- 
er engine, direct connected, to a 300- kilo- 
watt three-phase alternator to the mu- 
nicipal light and power plant. 

PAWNEE ROCK, KANS.—The 
business men of this city have plans 
well under way for the establishment 
of an electric light plant. Tentative 
agreement has been reached for the or- 
ganization of a stock company. 


REGINA, SASK.—Plans for the ex- 
tension of the city lighting plant have 
been submitted. They call for an ex- 
penditure of $300,000 during the year. 
The city electrician recommended the 
purchase of another 1, 500- kilowatt engine 
and generator. 


WILLIAMSTON, N. C.—The Wil- 
liamston Electric Company has been 
incorporated with a capital stock of 
$25,000 to a cag in electric lighting 
business. W. C. Manning, J. W. Man- 
ning and W. gd Manning, Jr., are 
stockholders. 

BAKERSFIELD, CAL.—The San 
Joaquin Light & Power Company has 
applied for a 40-year franchise for 
transmitting electric power on public 
highways in Kern County. Bids will 
be received for the sale of said fran- 
chise up to March 22. ° 


DELPHOS, O.—Plans have been 
prepared for a $500,000 hydroelectric 
plant to be erected about nine miles 
from here by the Auglaize Power Com- 
pany. The plant will have a capacity 
of about 5,000 horsepower, and will be 
ready for operation by November. H. 


CRAB ORCHARD SPRINGS, KY. 
—Edmund H. Anderson, Nicholasville, 
is completing plans for the installation 
and maintenance of an electric light 
and refrigerating plant here. The 
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be of 1,200-lamp capacity 
with ability to refrigerate four tons of 
ice daily. 

PARIS, KY.—The municipal authori- 
ties of Paris are contemplating the es- 
tablishment of a city plant at the cost 


plant will 


of $50,000. The Lighting Committee 
of the General Council will recom- 
mend a suitable appropriation for the 
purchase of necessary equipment in 
the near future. 


NEW YORK, N. Y.—The Riverside 
Light & Power Company has _ been 
granted a franchise to construct, main- 
tain and operate branches and exten- 
sions for the purpose of supplying 
electricity for light and power within 
the district adjacent to the Hudson 
River, between 129th and 134th streets. 


ALEXANDRIA, IND.—The Ameri- 
can Gas & Electric Company has been 
granted a 50-year franchise to conduct 
an electric light and power business in 
this city. The company will build a 
high-tension line from the Muncie 
plant to this city to furnish power to 
the local industries at a greatly re- 
duced rate. >. 


PUNCA CITY, OKLA.—This city 
has voted and sold a bond issue of 
$30,000 for a municipal electric light- 
ing plant of a total capacity of 175 kil- 
owatts. Burns & McDonnell, Kansas 
City, Mo., of whom G. Ernst Hines is 
electrical engineer, are the consulting 
engineers for the city. Bids will be 
received in the course of five or six 
weeks. 


LEWISTOWN, MONT.—The Lew- 
istown Electric & Power Company has 
filed articles of incorporation with a 
capital stock of $1,000,000. The new 
company, which is a Butte concern, 
takes over the old Citizens’ Electric. 
The directors are Max Hebgen, F. M. 
Kerr, E. P. Pennebaker and Steve Ho- 
gan, Butte; W. J. Johnson, C. C. Si- 
mondon and R. von Tobel, Lewistown 


SOUTH BEND, IND.—The City 
Council is asking for bids for the fur- 
nishing and installation of three 5,000,- 
000-gallon pumps and three 300-horse 
power boilers in the local waterworks 
plant. Later on bids will be asked for 
the erection of a new power _ house. 
Burns & McDonald, Kansas City, Mo., are 
the consulting engineers. S 


LEXINGTON, KY.—Arthur Geisel, 
a well known electrical engineer, who 
was associated with the Panama Ca- 
nal survey, has prepared plans which 
are to be adopted in the development 
of a hydroelectric power site on Dix 
River, in Kentucky. The proposed 
plant, it is estimated, will generate suf- 
ficient current to supply the lighting 
and power demand of Nicholasville, 
Harrodsburg, Danville, and many oth- 
er cities of the central Bluegrass. A 
dam 200 feet high, backing up the river 
to form a lake covering 2,000 acres, is 
to be constructed and electric power 
will be furnished from this source. 
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TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 


GALENA, MO.—The 
Company will 
improvements 
MINN.—The New Solum 
Company is about to extend 
its line from Anita to this place. 
ORANGE, TEX.—The Southwestern 
Telegraph & Telephone Co. is to con- 
struct a line from this point to Newton 
WINONA, MINN.—The O. Miller 
lelephone Company has been _incor- 
porated with a capital stock of $30,000 
DEADWOOD, S. D.—The Nebraska 
felephone Company will spend about 
$100,000 on its lines here and around 
the Black Hills c. 
BRAINERD, MINN.—The North- 
western Telephone Exchange Company 
will extend its lines here this year 
Work will soon be started. c 
KEMPTON, IND.—tThe Citizens’ 
Telephone Company has been incorpo- 
rated with a capital stock of $10,000 by 
joseph C. Kemp and others 
FROMBERG, MONT.—The Farm- 
Telephone Company 
line will be 


Short Line 
between this community and Rock 
i 


Tele- 


$40,- 


Galena 
phone expend 
000 in 

STRIP, 


relephone 


ers 
has been organized and a 
built 
Creek 

WITHROW, 
phone Company of 
ncorporated with a capital stock of 
$2,500 by A. B. Cunningham, C. V 
Slusser and others 

SEATTLE, WASH.—The Pacific 
lelephone & Telegraph Company takes 

er the Independent Telephone Com- 
any ind the two local exchanges 
It into a single co-ordinated 

ad 


\HAWK, WIS Comahawk 
Telephone & Improvement Com- 
been incorporated with a capi 
stock of $50,000. The incorporators 
re R. N. Van Doren, A. T. Curtis and 
I Curtis, Jr 
\RING, IOWA Che Zearing & 
Grove Mutual Telephone 
Zearing has been incor- 
a ith a capital stock of $3,500 
e incorporators are William Hogg, 
and Stephen Carmody 
ROSSVILLE, OKLA Rossville & 
Telephone Company has been in 
rated with a capital stock of $150. 
orporators are C. C. Platz, W 
Thomas, G. M. Gentry 
und C. M. Conley, all of Wellston 
NASHVILLE, TENN.—Rome Tele- 
phone Company has been incorporated 
ith a capital stock of $1,000 to operate 
in Smith County The incorporators 
john B. Wilson, A. W. Gann, R 
Braswell, G. W. Thompson and A 
~ hi yet 
\RKADELPHIA, ARK.—The South- 
vestern Telegraph & Telephone Company 
s making ready to expend $50,000 
in overhauling and rebuilding the sys- 
including the installation of cen- 
tral-energy. It is expected that the im- 
provements will be completed by the 
middle of June 
CANFIELD, W. VA.—The Buffalo 
Telephone Company has been incor- 
porated with a capital stock of $4,000 
to operate telephone lines. The incor- 
porators are D. L. Long, Sutton; Rob- 
ert Tinney and L. L. Jackson, Little 
Birch; W. T. Cox, Barch River, and W. 
A. Taylor, Canfield. 
BAY MINETTE, 


WASH.—Union Tele- 


I Lamoine has been 


vill re 
systen 
TOM 


many has 


S. Eddy 


rp 
Che ine 


Pingrey, J. V 


tem 


Pen- 


A LA.—The 


REVIEW 


sacola Road District at a recent meet- 
ing elected the following officers to 
have charge of the new telephone line 
to be installed in that district: Presi- 
dent, E. Ben Johnson; vice president, 
T. M. Denton; secretary-treasurer, E 
J. Robeson, Jr. It is hoped to have 
the line in operation before the rush 
of spring work begins. 

WINNIPEG, MAN.—Hon. A. L. 
Sifton, Premier of Alberta, and Minis- 
ter of Railways and Telephones, is 
credited with the statement that $2,- 
000,000 will be spent this year on tele- 
phone construction in Alberta. The 
plan includes the construction of over 
3,000 miles of rural lines, 500 miles of 
long-distance lines over new routes 
and about 700 miles additional circuits 
on existing long-distance routes. 


ELECTRIC RAILWAYS. 
(Special Correspondence.) 

HATTIESBURG, MISS.—C. F 
Stevens, of the Traction Company, has 
announced that the work of extending 
the company’s lines will begin at once. 

TORONTO, ONTARIO.—The For- 
est Hill Electric Railway Company 
has been formed to build a line on cer 
tain streets of this city 

NORTH YAKIMA, WASH.—The 
extension of the street railway into the 
Selah Valley is an assured fact. Con- 
struction work will be started early this 
spring "a 

NORTH ENID, OKLA.—The Enid 
Interurban Traction Company will 
build three miles of track from Enid to 
North Enid. J. A. Spalding is secre- 
tary and treasurer. 

POTTSTOWN, Pa.—Work will be 
started at once on the new trolley line 
from Spring City to Saratoga, connect 
ing there for Pottstown. C. T. Leland, 
Philadelphia, is heading the project. 

HASTINGS, NEB.—The Chamber 
of Commerce has been agitating mu- 
nicipal ownership of a street railway 
for Hastings, and it is expected that 
bonds will be issued for this purpose. 

PHILADELPHIA, PA.—The Phila- 
delphia Rapid Transit Company will 
expend about $6,000,000 in improve- 
ments this year. A bond issue to the 
amount of $10,000,000 has been author 
ized by the Councils 

\DAMS. TENN.—Prof. J. J. Hen- 
drickson is president and J. B. Sugg. 
secretary, of a new company formed 
to build an interurban electric railway 
from Allensville, Ky., via Adams to 
\shland City, Tenn 

MUSKOGEE, OKLA. — The Mus- 
kogee Electric Traction Company, it 
is reported, will build an extension 
from Monticello to the Muskogee 
Town and Country Club. R. D. Long 
is general superintendent. 

WATERLOO, IOWA.—The Water- 
ioo, Cedar Falls & Northern Railway 
Company proposes to extend its in- 
terurban line to LaPorte City, Iowa. 
Stock to the extent of $100,000 has al- 
ready been subscribed c.. 

ROCKPORT, TEX. — Charles H 
Roll and associates will construct an 
interurban railway between Rockport 
and Aransas Pass. It is stated that 
the road will be finished within the 
next twelve months ’ 

ROCKWALL, TEX. — The City 
Council of Rockwall has granted Jo- 
seph F. Nichols, Greenville, a 50-year 
franchise for an electric line from Dal- 


AND WESTERN ELECTRICIAN 


Vol. 60—No. 11 


las to Clarksville via Rockwall, Royse, 
Cooper and 
1D} 


Greenville, Wolfe City, 
Paris. ‘ 

LOS ANGELES, CAL.—The Santa 
Barbara Suburban Railway Company 
has filed articles of incorporation with 
$750,000 capital stock. The incorpora- 
tors are A. A. Maxwell, L. J. Lee, Wil- 
liam Dieterle, E. A. Morphy and Her- 
bert F. Keenmann. 

SHAWNEE, OKLA—C. T. Ed- 
wards, one of the promoters of the 
proposed interurban from Shawnee 
to Oklahoma City, has reported that 
all financial arrangements have been 
made, and that plans for the proposed 
road will be prepared at once. 

RICHMOND, CAL.—Superintendent 
W. R. Alberger of the Key Route sys- 
tems has announced that a rapid pas- 
senger service from Berkeley, connect- 
ing with the San Francisco ferry boats. 
will be extended to this city during the 
summer. The right of way has already 
been secured 

AKRON, O.—Attorney George W 
Holman is authority for the statement 
that there are excellent prospects for 
building a trolley line from Akron to 
Rochester. Mr. Holman states that 
the promoters expect to enlist the co 
operation ‘of the Commercial Clubs 
of both places and start the ball roll 
ing as soon as weather permits. 

CHICAGO, ILL.—Articles of incor 
poration have been issued to the Chi 
cago & Interurban Traction Company 
with principal offices at Chicago. The 
capital stock of the company is $1,000, 
000 and the incorporators are Warnet 
H. Robinson, Charles R. Moore, Ed 
gar H. Pank, William W. Crawford 
and Charles H. Ireland, all of Chicago 

BELLEVILLE, ILL.—M. P. Meph 
am, superintendent of the Southern Illi 
nois Traction Company, has _ assure: 
Belleville authorities that cars will be 
running on the new electric line fron 
St. Louis to Belleville by September 1 
It is further stated that the bonds of the 
company have all been sold and that 
money to complete the line is available 

TONAWANDA, N. Y.—The Fron 
tier Electric Railway Company has 
filed a communication, accepting the 
franchise granted to cross the streets 
in Tonawanda with the proposed elec 
tric line to be built to Buffalo. This 
step is an assurance that the road will 
be built. According to the terms of 
the agreement the road must be i 
operation by July 1, 1914 

MEXICO CITY, MEX.—The Mex 
ico City Tramways Company will soon 
begin the construction of two impor 
tant extensions of its interurban elec- 
tric system. One of these lines will 
run a distance of about 60 miles to 
Toluca and the other will run from 
this city to Puebla, a distance of about 
125 miles. The Mexico City-Puebla line 
will run midway between the two ex 
tinct volcanoes, Popocatapetl and Ix- 
taccihuatl. 

TORONTO, ONTARIO.—It is sta- 
ted on good authority that the Cana- 
dian Northern Railway has decided to 
extend the Niagara St. Catherines & 
Toronto Railway System, from St 
Catherines to Niagara-on-the-Lake on 
the one hand and Jordan on the other, 
connection being made at the latter 
point with the Canadian Northern line. 
It is expected that this electric line will 
be in operation a year before the steam 
road is ready. 
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PROPOSALS. 


MOTOR PNEUMATIC HOISTS. 
-Proposals will be received until April 
9 by the Navy Department, Bureau of 
Supplies and Accounts, Washington, 
D. C., for six motor pneumatic hoists 
to be delivered at the Navy Yard, Mare 
Island, Cal., as per Schedule 4408. 

ELECTRIC CABLE.—Sealed pro- 
posals will be received at the United 
States Engineer Office, Detroit, Mich., 
until April 9 for furnishing and deliv- 
ering electric cables at Sault Ste. Marie, 
Mich. Information may be obtained 
from C. McD. Townsend, Colonel, 
-ngineers. 

MOTOR - DRIVEN PUMPING 
OU ae led a ggg 4 will be received 
until April 9 by the Navy Department, 
Bureau of Supplies and Accounts, 
Washington, D. C., for one motor- 
driven pumping outfit to be delivered 
at the Navy Yard, Arlington, Va., as 
per Schedule 4407 

ELECTRICAL SUPPLIES.—Sealed 
proposals will be received at the office 
of the Commissioners of the District of 
Columbia, Washington, D. C., until 
April 16 for furnishing electrical sup- 
plies for the fiscal year beginning July 
1, 1912, and ending June 30, 1913. Form 
of proposal, specifications and neces- 
sary information may be obtained from 
the purchasing officer, D. C., room 
320, District Building. 

NEW INCORPORATIONS. 

BURWELL, NEB.—The Burwell 
Electric Company has been incorpora- 
ted with a capital of $75,000, by L. B. 
Reasoner and others 

CHICAGO, ILL.—Yale Electric 
Company han been incorporated with 
a capital stock of $2,500 by H. H. Ham, 


Oliver Becker and Ray Elmbland. 
ABERDEEN, WASH.—The _ Elec- 
tric Service & Supply Company has 


been incorporated with a capital stock 
of $15,000 by D. Crary, J. B. Bridges 
nd others. 

NEW YORK, N. Y.—Brush Electric 

ehting Sets Company has been incor- 
porated with a capital stock of $50,000 
by Allen Redding, Emily Redding and 
\mbrose L. O’Shea, all of New York. 

CHICAGO, ILL.—J. J. Meersman 
Company has been incorporated with 
$5,000 capital stock to deal in electrical 


specialties. Joseph J. Meersman, Wal- 
ter A. Huppert and Roy M. Billheimer 
ire the incorporators 

RACINE, WIS. — The Electric 
Manufacturing Company is a new cor- 
poration recently formed with John 
Ruggaber, Tully Tollefson and An- 
drew Nelson as the officers, to manu- 


facture electric machinery. 
BUFFALO, N. Y.—Erie Electric 
Welding Company has been incorpora- 
ted with a capital stock of $3,000. Wil- 
liam W. Tashenberg, Fred C. Tashen- 
berg and Thomas W. Jackman, all of 
Buffalo, are the incorporators. 
STREATOR, ILL.—John Neumaier 
Electric Company has been incorporat- 
ed with a capital stock of $10,000 to 
deal in electrical supplies. The incor- 
porators are John Naumaier, William 
\ckermann, F gy G. Lukach. 
SODUS, Y.—Wayne Power Com- 
pany has Bat incorporated with a cap- 
ital stock of $10,000 to manufacture 
electricity. Willard H. Richardson, 
Charles W. Mills and George R. Mills, 
all of Sodus, are the incorporators. 
NEW PHILADELPHIA, O.—The 
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Wise-Harold Electric Company has 
been incorporated with a capital stock 
of $30,000 by W. J. Wise, H. H. Har- 


old, Albert E. Wise, Charles Lentz 
and T. B. Stroup, to deal in electric 
appliances. 

NEW YORK, N. Y.—Patterson- 


Knapp Manufacturing Company has 
been incorporated with a capital stock 
of $100,000 to deal in electrical goods. 
The incorporators are John P. Patter- 
son and Edgar P. Foster, New York 
City; and Lucien Knapp, Long Island. 

BELLEFONTE, PA.—State charters 
have been granted to the Milesburg, 
Howard and Unionville Electric Com- 
panies to operate in towns of those 
names and to have offices in Bellefonte. 
The capital stock of each company is 
$5,000 and the incorporators are A. 
W. Lee, A. J. Musser and J. W. Wrig- 
ley, all of Clearfield. 


NEW PUBLICATIONS. 

MINERAL PRODUCTION OF 
CANADA.—tThe preliminary report on 
the mineral production of Canada for 
the year 1911 has been issued by the 
Canadian Department of Mines. The 
report was prepared by John McLeish. 

STRESSES IN TRANSMISSION 
LINES.—Bulletin No. 54 of the En- 
gineering Experiment Station of the 
University of Illinois, is entitled “Me- 
chanical Stresses in Transmission 
Lines,” by A. Guell. Copies may be 
obtained from Director W. F. M. Goss, 
Urbana, Ill. Of the stresses to which 
lines of wire for the transmission of 
electric current are subjected, this bul- 


letin discusses the following three: (1) 
dead weight; (2) wind pressure; (3) 
change of temperature. Approximate 


and exact formulas are derived for use 
in the calculation of such stresses. A 
numerical example given shows that.for 
very long spans and great sags the par- 
abola method of calculation, commonly 
used by engineers, is inadequate. Evi- 
dence is presented to show the superior 
advantage of the catenary method, and 
also to show that this method is suf- 
ficiently simple and accurate to serve 
the purpose of practice 

INDUCTANCE OF COILS.—This 
is the title of Bulletin 53 of the Engi- 
neering Experiment Station of the Uni- 
versity of Illinois, by Morgan Brooks 
and H. M. Turner. This bulletin treats 
of the theory and determination of the 
self-inductance of coreless coils. It 
will appeal especially to those who 
have struggled with the elaborate for- 
mulas heretofore given for the calcula- 
tion of inductance, since herein will be 
found charts from which may be read 
directly the inductance of any length 
of magnet wire wound into any cyl- 
indrical shape from a long solenoid to 
a disk or ring. The elementary theory 
of inductance is explained, and the 
common formula for the inductance of 
solenoids derived. An empirical modi- 
fication of this simple formula is pre- 
sented as the Brooks formula, which 
is applicable generally to all forms of 
cvlindrical coils from the longest of 
solenoids at one extreme to disks and 
rings of even a single turn at the 
other. Most precision formulas are 
limited to a special class of coil shapes, 
and hence precise only within narrow 
but uncertain limits; while the new 
formula is universal, of proved reliabil- 
ity even for extreme shapes, and of 
sufficient accuracy for most engineering 
needs. Copies may be had from W. F 
M. Goss, Urbana, III. 
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FINANCIAL NOTES. 


Despite labor unrest and the out- 
look for a curtailed export demand, 
the stock market remains steady. Re- 
ports for the past month indicate poor 
railroad earnings and_ shortened 
profits. Speculation appears to be 
purely. of a technical nature and is 
particifated in almost entirely by the 
professionals. At a period such as 
this outside interest in the stock mar- 
ket is slight, and until there is a thor- 
ough-going development of an upward 
tendency the public will refrain from 
coming into the market. 

A certificate incorporating the Gas 
& Electric Light Improvement Cor- 
poration of Hartford has been filed in 
the office of the Secretary of State at 
Hartford, Conn. The gcapital stock 
authorized, $45,000,000, makes the 
company one of the largest incorpo- 
rated in the state in years. The in- 
corporators are Lucius F. and John 
T. Robinson and F. W. Cole, all of 
the law firm of Robinson & Robinson, 
which represents the New York, New 
Haven & Hartford Company. 

Agreements have been entered into, 
by the terms of which the Riverside 
Traction Company, The  Elizabeth- 
Trenton Railroad Company, the Cin- 
naminson Electric Power and Light 
Company, and the Bordantown Elec- 
tric Light and Motor Company will 
come under the control of the Electric 
Service Company of New Jersey on 
April 1. . : 

A court order has been issued at Se- 
attle, Wash., temporarily restraining 
the independent and Sunset Telephone 
Companies from consolidating their 
systems. The order was issued on 
complaint of the city, which claims an 
equity of $200,000 in the poles, wires 
and conduits of the Independent Com- 
pany. 

By virtue of a decree of the Federal 
Court, the Indianapolis, Crawfordsville 
& Western Traction Company’s prop- 
erty will be offered for sale on April 
6 to satisfy the claims of the Electrical 
Installation Company. The road op- 
erates between Indianapolis and Craw- 
fordsville, and is doing a good busi- 
ness. It is understood that a large 
number of investors are preparing to 
bid on the road. 

There has been listed on the Phila- 
delphia Stock Exchange $9,000,000 
Standard Gas & Electric Company 
convertible six-per-cent sinking-fund 
gold bonds. 

Holyoke, Mass., has awarded an is- 
sue of $140,000 four-per-cent gas and 
electric light bonds dated February 1, 
1912, to E. H. Rollins & Sons, of New 
York City, at 105.546. 


Kidder, Peabody & Company are 
offering American Telephone & Tele- 
graph Company collateral trust 4’s, 
due in 1929. The bonds yield 4.75 


per cent on market price 


President Insull says Common- 
wealth Edison has nearly $7,000,000 
cash assets available for this year’s 


projects. No financing or dividend in- 
crease is contemplated. 

The Portland, Eugene & Eastern 
Electric Railway has executed a mort- 


gage to secure issue of $10,000,000 
twenty-hve-year five-per-cent gold 
bonds. Proceeds will go mainly to 


finance the completion of the line. 
The Philadelphia bankers have sold 


$1,900,000 first and refunding thirty- 
year six-per-cent bonds of the Har- 
wood Electric Company. This is the 
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first block sold out of an authorized 
issue of $10,000,000. ; 

The Philadelphia Company, of Pitts- 
burg, has sold to a syndicate, includ- 
ing Blair & Company and Ladenburg, 
Thalmann & Company, $10,000,000 five- 
per-cent bonds, convertible into the pre- 
ferred stock at par. The sale is sub- 
ject to the ratification of the iggue by 
the shareholders. 

Harris, Forbes & Company, of New 
York City, have bought $5,000,000 first 
mortgage five-per-cent bonds of the 
Adirondack Power Company. The 
company is a reorgz anization of several 
of the E. H. Gay properties which 
had defaulted on their charges. Bonds 
of the old companies were practically 
all paid off or exchanged for stock 
of the new company. Stone & Web- 
ster are managing the new concern. 

Dividends. 

American Telephone & Telegraph 
Company; a quarterly dividend of two 
per cent, payable April 15 to stock of 
record March 30. 

Canadian General 
pany; a semi-annual di 
dend of 3.5 per cent, payable Aprii 1. 

Interborough Rapid Transit Com- 
pany; a quarterly dividend of 2.5 per 
cent, April 1 to stock of rec- 
ord March 23 

New York State Railways; quarter- 
ly common dividend of 1.5 per cent, 
and a quarterly preferred dividend of 
1.25 per cent, both payable April 1 to 
stock of record March 18. 

Pacific Gas & Electric 
initial dividend of 1.25 
the common stock, payable 
stock of record March 15. 

Safety Car Heating & 
regular quarterly 
cent, payable 
ord March 15 
Railway & Light Com 
quarterly preferred dividend 
r cent, payable April 1 to 
record March 22 

Traction & Electric Com 
quarterly dividend of 1.25 
April 1 to stock tT rec 


Electric Com- 
preferred divi- 


payable 


Company, an 
per cent on 
April 15 to 


Lighting 
dividend 
April 1 to 


Company; 
two pe! 
ock of r 
Pri-City 
iny 


I 


United 
pany; a per 
ent, payable 
ord March 12 

West Jersey 
a semi-annual 
payable April 1 to stock 
M irch 15 


& Sea Shore Railroad; 
dividend of 2.5 per cent, 
( record 


Repests of Earnings. 
IN CITY LINES 

the Twin City I 

January comp: 


ines 


ires as 


1911 
$618,939 
336,794 
282,145 
140,079 
142,066 


1912 
$635,508 
54,934 
270,575 
140,079 


Surplus 130,496 


FOR 
AS COMPARED 


CLOSING BID PRICES 


CHANGES 


ommon (New York) 

ferred (New York) 
American Tel. & Tel. (New York) 

General Electri (New York)... 

Kings County Electric (New York)..... 
Postal Telegraph and Cables common (New 
Postal Telegraph and Cables preserves (New 
Western Union (New York). ' 
Westinghouse common (New York) 
Westinghouse preferred (New York) 

Edison Electric Illuminating (Boston) 
Massachusetts Electric common (Boston). 
Massachusetts Electric preferred (Boston). 
New England Telephone (Boston).. 

Electric Company of America 
Electric Storage Battery common 
Electric Storage Battery preferred 
Philadelphia Electric (Philadelphia) 
Chicago Telephone rcps. (Chicago).. 
Commonwealth Edison (Chicago). 
National Carbon common (Chicago) 
National Carbon preferred (Chicago) 


Allis-Chalmers 


Allis-Chal 


mers pre 
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DETROIT UNITED RAILWAY. 

The report of the Detroit United 

Railway Company for the month of 
January compares as follows: 


January 

Expenses 
January net 

Other income 
Total income , 

Charges and taxes. 
Surplus 


gross 


94,596 


FEDERAL TELEPHONE & TELEGRAPH. 
The Federal Telephone & Telegraph 
Company reports as follows: 
1910 
Gross earnings : 
Expenses and taxes. 
Net earnings 
Charges 
Surplus 


SUSQUEHANNA RAILWAY, LIGHT & POWER. 
The Susquehanna Railway, Light & 
Power Company reports for the year 
ended December 31, 1911, compares as 
follows: 
1911 1910 
Net earnings subsidiary 
companies 
Preferred dividends 
Common dividends 
Surplus accts. subsid. cos. 
not declared in dividends 346,357 
Surplus for 
Previous surplus 
as Ue GO Gee cb ccccvec 
Profit sale of securities. 
Total surplus 


$514,371 
204,610 


247,164 
62,596 
164,546 


67,942 
393,334 295,086 


YORK TRACTIONS IN 
earnings of the principal 
traction lines as reported to 
Service Commission for 
of December, 1911, follows: 

Rev. Car Total St. Street Ry. 
Interboro Mileage Oper. Rev. Oper. Inc. 
Subway 5,746,254 $1,471,910 
Elevated 5,728,476 1,373,186 
B. R. T. Syst 6,707,362 Z. 9 20° 274 
*Metropolitan. 3,171,942 1,148,684 
Cent. Park.. 195,339 53,027 
*Second 326,532 77,260 
*Third 553,039 316,628 
*Dry 153,878 52,939 
*42d St 313,340 134,042 
*Union 809,986 
*Westc hester 198,349 
*Yonkers R 22 39 
N. Y. & L. I. 
N. Y. & Q. Co. 93, 
Coney I. & B. 434,427 
Total all cos. 26,509, 
Same companies, 
1910 24,894,538 
*Operated by receivers. 
HUDSON & MANHATTAN 
The report of the Hudson & Man 
hattan Railroad Company for the 
month of January compares as follows 
1912 1911 
$455,209 $386,397 
201,319 186,933 
253,889 199,464 
245,119 212,398 
8,770 *12,934 


DECEMBER. 
New 
the 
the 


NEW 
The 
York 
Public 
month 


Dock 


& M 


513 3, "666 2, $38, 235 


7,086,259 2,517,186 
Deficit. 


Gross re\ 


Expenses 


enue 


and taxes 


Surplus 


*Deficit 

*Not including interest 
onstruction, $18,991 in 1912 
1911 


hargeable 
and $54,375 
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THE 


ON THE LE 
PREVIOUS WEEK. 
Mar 1. 


ADING 
Mar 4 
4% 


York) 
York) 


(Philadelphia) 
(Philadelphia) . 
(Philadelphia). 
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PERSONAL MENTION. 


GUGLIELMO MARCONI, having 
refused King Victor’s offer to elevate 
him to the nobility, has been made a 
life member of the Senate of Italy. 

WILLIAM J. SQUIRE, the electri- 
cal contractor of Kansas City, Mo., 
has for about two weeks past been con- 
fined to his bed by a painful attack of 
blood poisoning in his foot. 

L. G. ROSS has resigned as gen- 
eral manager of the Feval Enamel In- 
sulated Wire Company. Mr. Ross 
contemplates engaging in the electri- 
cal manufacturing business at an early 
date. 

C. C. OWENS has recently been 
placed in charge of the Detroit district 
sales office of the Westinghouse Elec- 
tric & Manufacturing Company, with 
the title of district manager. Mr. Ow- 
ens was born in 1877 near Annapolis, 
Md., nd graduated from Columbian 
University, Washington, D. C., with the 
degree of Bachelor of Science in elec- 
trical engineering. He entered the em- 
ploy of the Westinghouse Electric & 
Manufacturing Company in 1896, taking 
the apprenticeship course for three 


Cc. C. Owens. 


years, after which he spent four years 
in the engineering department, special- 
izing on switchboards and controllers 
For the last eight years he has been 
connected with the New York sales of- 
fice, having had charge of the indus- 
trial and power division for the two 
years previous to his transfer to De- 
troit 

H. P 


specialty sales 


JAMES, lately manager of 
for the Cutler-Hammer 
Manufacturing Company, has left the 
electrical field to associated 
with the motor-truck industry and is 
now sales manager for the Crown 
Commercial Car Company, North Mil- 
waukee, Wis 

RUSSELL B. CRESSMAN has been 
appointed sales manager of the Opalux 
Company, 258 Broadway, New York, N. 
Y. Mr. Cressman was formerly with 
the Arrow Electric Company, Hart- 
ford, Conn. He has had a long experi- 
ence in the electrical field, and is a 
strong addition to the selling organiza- 
tion of the Opalux Company. 

GEORGE J]. BROWN, recently of the 
Portland Railway, Light & Power 
Company, has joined the Mitchell-Gray 
Electric Company, of Winnipeg, Ma 
as superintendent of construction. Mr. 
Brown is a graduate of the University 
of Minnesota, and worked for a num- 


become 
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ber of large manufacturing concerns 
in St. Paul and Minneapolis. 


CHARLES M. KIRKPATRICK, of the 
detail and supply department of the New 
York office of the Westinghouse Electric 
and Manufacturing Company, was mar- 
ried on Wednesday evening, February 28, 
to Miss Florence Good, daughter of Dr. 
and Mrs. S. L. Good, at their home in 
East Orange, N. J. After the ceremony 
a reception was held, at which were 
present about 60 guests from New York 
and vicinity. Mr. and Mrs. Kirkpatrick 
will make their home in East Orange, 


after their return from an _ extended 
trip. 
H. F. STRICKLAND has resigned 


his position as chief electrical inspec- 
tor of the Canadian Fire Underwrit- 
ers’ Association, and has accepted a 
similar position with the Ontario Hy- 
dro-Electric Commission. The prov- 
ince of Ontario is now enacting legis- 
lation requiring that every municipali- 
ty shall institute a satisfactory system 
of inspection under regulations to be 
approved by the Commission. These 
rules will be more stringent and com- 
plete than the National Electrical 
Code. 


OSCAR LEPPER, formerly with the 
Western Electric Company, Pittsburgh, 


is now associated with the Iron City 
Electric Company, Pittsburgh, Pa. Mr. 
Lepper is one of the most popular 


supply men in the Pittsburgh territory. 
electrical 


In every gathering of men 
where “Doc” is present he is the life 
of the party. He is a member of the 


Pittsburgh Boosters, the Sons of Jove, 
the Fellowship Club, and takes an ac- 
tive interest in civic, business and ethi- 
cal organizations for the improvement 
of conditions. 


JAMES ROWLAND BIBBINS 





The Electric Journal, Pittsburg, Pa., 
announces the removal of its publi- 
cation offices from the Murdock-Kerr 
Building to 200 Ninth Street. 

The American Conduit Company, 
East Chicago, Ind., and 140 Nassau 
street, New York City, is sending out 
cards showing bitumenized-fiber con- 
duit being laid in the streets of Brus- 
sels, Belgium. 

D. Van Nostrand Company, New 
York, N. Y., publishers and booksellers, 
after an occupancy of over 40 years, re- 
moved on March 15 from 23 Murray 
Street, to much larger quarters at 25 
Park Place, between Broadway and 
Church Street. 

The Naugle Pole & Tie Company, 
Chicago, is sending out circular matter 
calling attention to its ability to ship 


telephone poles promptly from_ both 
its Chicago, Ill., and Pinconning, Mich., 
yards even though adverse weather 


conditions are hampering shipping in 
general. 

The Fostoria Glass Specialty Com- 
pany, Fostoria, O., has ready a circular 
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has recently established offices in the 
Hewes Building, San Francisco, for 
Bion J. Arnold, consulting engineer, 
of Chicago, as engineer-in-charge of a 
comprehensive investigation of trac- 
tion necessities and development upon 
which Mr. Arnold has been commis- 
sioned by the Board of Supervisors 
to report in the near future. Mr. Bib- 
bins comes to this work directly from 
similar technical investigations at 
Providence, R. I., and Pittsburgh, Pa. 
His home office continues 1000 Bor- 
land Building, Chicago. 


STANLEY R. EDWARDS has re- 
sumed his connection with Telephony as 
technical editor. In October, 1910, Mr. 
Edwards retired from editorial work on 
account of poor health. Since regaining 
his health he has been engaged in pow- 
er-station construction work for the 
North Shore Electric Company, in Chi- 
cago, and its successor, the Public Service 
Company of Northern Illinois. Mr. Ed- 
wards is a graduate of Cornell Univer- 
sity and first entered the employ of the 
Western Electric Company. In 1908 he 
became assistant editor of the American 
Telephone Journal and when that paper 
was taken over by Telephony he joined 
the staff of the latter. 

DATES AHEAD. 

Northwestern Electric Show. 
neapolis, Minn., March 16-23. 

National Railway Appliances Asso- 
ciation, Inc., Chicago, IIl., March 81-23. 

American Railway Engineering and 
Maintenance of Way Association, Chi- 


Min- 


cago, Ill., March 19-21. 

Minnesota’ Electrical Association. 
Annual meeting, Minneapolis, Minn., 
March 20-22. 

New England Section of the National 
Electric Light Association. Annual 
meeting, Hotel Kimball, Springfield, 


Mass., March 21-22 


ee 








dealing with its new Veluria glass re- 


flectors. These are made in many ar- 
tistic designs possessing not only 
graceful outlines, but in many _ in- 


stances having also rich patterns light- 
ly etched in the glass. 


The Delta-Star Electric Company, 
Chicago, is distributing its new cata- 
log and price list of inclosed fuses, 
particular attention being called to the 
fact that the method of indication is 
absolutely guaranteed. The numerous 
illustrations show details in construc- 
tion which should be of interest to us- 
ers of such fuses. 

Walter O. Amsler, of Pittsburg, Pa., 
has published a 36-page bulletin devot- 
ed principally to a thorough illustrated 
description of the types A, B and BA 
Amsler gas producers. Incidentally 
the bulletin contains much general in- 
formation, hitherto unpublished, as to 
the operation and cost of producer 
plants, relative cost of fuels, and many 
features bearing on flue design. 


The Acme Electric Company, Knox- 
ville, Tenn., is sending out a booklet 
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American Institute of Electrical En- 
gineers. Pacific Coast meeting, Port- 
land, Ore., April 16-20. 

American Electrochemical Society. 
Twenty-first general meeting, Boston, 


Mass., April 18-20. 

Iowa Electrical Association. Annual 
meeting, Des Moines, Iowa, April 
24-25. 


Iowa Street and Interurban Railway 
Association. Annual meeting, Des 
Moines, April 25-26. 

Association of Iron and Steel Elec- 
trical Engineers—American Institute 
of Electrical Engineers. Joint meet- 
ing, Pittsburgh, Pa., April 25-27 

Southwestern Electrical and Gas As- 
sociation, San Antonio, Tex., April 
25-27. 

Arkansas Association of Public Util- 
ity Operators. Annual convention, 
Little Rock, Ark., May 20-22. 

National Electric Light Association. 
Annual convention, Seattle, Wash., 
June 10-14. 

Michigan Section of the National 
Electric Light Association. Annual 
convention on board the Majestic sail- 


ing from Port Huron, Mich., about 
June 21. 

American Institute of Electrical En- 
gineers. Annual convention, Boston, 
Mass., June 25-28. 

National Electrical Contractors’ As- 
sociation. Annual meeting, Denver, 
Colo., June 17-20. 

American Electric Railway Associa- 


tion of New York. Annual convention, 
Chicago, Ill, October 7-11. 

Kansas Gas, Water, Electric Light 
and Street Railway Association. An- 
nual meeting, Manhattan, Kans., Oc- 
tober 17-19. 

The 1912 Boston Electric Show. Me- 
chanics Building, Boston, Mass., Sep- 
tember 28-October 26. 





that shows its ability to undertake 
electrical engineering, designing and 
contracting work of all kinds. The 
c¥mpany also deals in many electrical 
supplies. In the booklet are shown 
several designs that the company’s 
engineers made for push-button ele- 
vator control, fire-alarm systems, plant 
layouts for lighting, heating and pump- 
ing, and special apparatus. 

The Aberthaw Construction Com- 
pany, 8 Beacon Street, Boston, Mass., 
has just isued a booklet entitled “Con- 
creting in Winter.” It embodies the 
company’s extensive experience in re- 
inforced-concrete work during the 
most severe winter weather. The book- 
let points out why this type of con- 
struction should be selected for winter 
work in preference to other types of 
construction. Copies of this booklet 
will be sent to anyone interested in this 
mater. 

The Wheeler Condenser & Engin- 
eering Company, Carteret, N. J., has 


issued a handy condensed catalog call- 
ing attention to the numerous lines of 
condensing apparatus which it manu- 
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factures. In the preface it shows that 
each condensing installation is a prob- 
lem of its own and it is fortunate that 
there is a great variety of equipment 
to meet the many varying conditions. 
Among the equipments briefly de- 
scribed are surface condensers of four 
types, two types of jet condensers, a 
variety of air, vacuum and centrifugal 
pumps, two types of cooling towers, 
several feed-water heaters, etc. 

The Eastern Electric Lamp Com- 
pany, 141 Milk Street, Boston, Mass., 
is sending out circular matter calling 
attention to the reduced prices pre- 
vailing for Eastern drawn-wire Mazda, 
tantalum and Gem lamps 

The Terry Steam Turbine Company, 
Hartford, Conn., has just received an 
order from the New York Edison Com- 
pany for four boiler-feed pumps to be 
installed at its Waterside No. 1 station. 
These are to operate at 1,900 revolu- 
tions per minute. The _ centrifugal 
pumps are of the Jeanesville eight-inch, 
three-stage, solid-bronze type. They 
are direct-connected through a flexible 
coupling to a Terry single-stage, non- 
ondensing turbine. This makes the 
twelfth boiler-feed unit of this capacity 
and type that has been installed by the 
New York Edison Company in the last 
fiive years. 

The Spray Nozzle 
Devonshire Street, Boston, Mass., has 
published a new bulletin devoted to 
spray-cooling ponds These 
signed particularly to take the place 
f either cooling towers or gravity- 
ooling ponds in connection with con- 
denser equipment. It is shown that the 
spray-cooling pond is more compact 
and effective a means of cooling 
water than the other two methods men- 
tioned at practically all seasons of the 


Company, 201 


are de- 


more 
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year. The special form of nozzle which 
permits these excellent results to be 
ebtained is described, and data given 
in regard to the size of the nozzle and 
size of pond required for different con- 
ditions. 

The General Fire Extinguisher Com- 
pany, Providence, R. I., has published a 
booklet of 26 pages on automatic fire 
protection. The booklet describes the 
installation and operation of the Grin- 
nell automatic sprinkler system. This 
description along with the numerous 
illustrations gives a good idea of how 
such a system may be applied to any 
particular building under various con- 
ditions. The details of the sprinkler 
heads and dry-pipe and alarm valves 
are given in a particularly clear manner 
so that their operation may be readily 
understood. Copies of this booklet 
may be obtained from the company by 
anyone interested in the installation 
of such a system. 

The Federal Sign System (Electric), 
501 Home Insurance Building, Chi- 
cago, is distributing two interesting 
bulletins calling attention to its new 
household electrical appliances for 
which there should develop a ready 
market, particularly as the annual 
house-cleaning time approaches in 
spring. Bulletin 153 describes the 
Federal vacuum cleaner, which is a 
highly efficient and easy running ap- 
pliance. Bulletin 154 is devoted to 
the Federal electric washing machine, 
a very compact and effective means of 
solving the burdensome problem that 
is associated with laundry’ work. 
Copies of these bulletins will be sent 
to any dealers or others interested in 
these devices. 

The Morse Twist Drill & Machine 
Company, New Bedford, Mass., has a 
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new catalog of 368 pages devoted to ‘ts 
extensive line of drills, reamers, coun- 
terbores, arbors, ‘cutters, dies, gauges, 
mills, taps, wrenches and other ma- 
chine-tool supplies. This company has 
been in the drill business some 50 
years, during which its produ.ts have 
established for themselves an cnviable 
reputation for high-gra‘. reliability, 
accuracy and convenien: ; The size 
of the 1912 catalog shows the variety 
of the company’s preducts. In a sep- 
arate pamphlet the cc” ny is calling 
attention to its inde case for drills 
which solves the problem ur preventing 
their loss and at the same time making 
them instantaneously accessible. 

The Engineering Department of the 
National Electric Lamp Association, 
Cleveland, Ohio, hes published the first 
of a new series of builetins devoted t 
engineering research in connection with 
the lamp industry. The first ot these 
bulletins (No. 101) deals with lamp 
efficieicy. It is an analytical and 
graphical discussion of the factors in 
volved in the operation of incandescent 
lamps for minimum cost of light 
Among the factors that are discussed 
are the cost of energy, the rate 
tem under which energy is purchased 
the cost of the lamp, the arrangement 
under which lamps are secured by the 
user, the initial efficiency of the lamp 
minimum percentage of initial candle 
power to which the lamps are allowed 
to decrease, the tariation of candle- 
power wattage during life, and the uni 
formity in total life of a number of 
lamps. Another new publication by 
this department is Bulletin 18, devot- 
ed to street and railway lamps. This 
bulletin gives complete data on Gen 
and carbon incandescent lamps for 
street-railway service. 


SVS- 


Record of Electrical Patents. 
Issued by the United States Patent Office, March 5, 1912. 


Electrical Welding Appara- 
tus. J. Beckmann, Altona, Ottensen, 
Germany Included in the circuit is 
an electromagnetic cutout to close a 
shunt around the welding electrodes 
when welding is interrupted 

1,019,026. Warp Stop-Motion for Pile- 
Fabric Looms. S. B. Cutting and E 
Marshall, assignors to Salts Textile 
Manufacturing Co., Bridgeport, Conn 
he controlling circuit for the stop- 
ping mechanism is closed by the 
breaking of the pile warp 

1,019,044. Electrical Coupling. J. L 
Hinds and J. J. Dossert, assignors to 
Crouse-Hinds Co., Syracuse, N. Y. 
\ threaded stem has a loop terminal 
with a hinged section that can be se 
cured by a lock nut. 

1,019,045. Motor Controller. 4. J 
Horton, assignor to Cutler-Hammer 
Manufacturing Co., Milwaukee, Wis. 
\n electromagnetic plunger operates 
a number of resistance switches. 

1,019,046. Electric Semaphore Signal 
for Railways. .W. K. Howe, assignor 
to General Railway Signal Co., 
Gates, N. Y. A motor moves the 
blade to “clear” position where it 
is held against gravity by a spring 
brake. 

1,019,047. 
Howe, 


Signal Co 


1,019,017. 


Relay Movement. W. K 
assignor to General Railway 
Includes an oscillating 


number that actuates circuit-closing 
means. 

1,019,060. 
Libby, assignor to 
board & Supply Co., Chicago, III. 
Has an overload coil and a com- 
bined underload and reverse-current 
coil to open the circuit when the 
current varies either above or below 
predetermined limits. 

1,019,061. Pole-Reversing Timer or 
Distributer. E. S. Lincoln, Brook- 
line, Mass., assignor to Electric 
Goods Manufacturing Co. For use 
with an ignition system for inter- 
nal-combustion engines 

1,019,065. Mechanism for Operating a 
Hand of a Dial. E. K. Mackintosh, 
Washington, D. ¢ Electromagnets 
operate the shaft of the instrument 
through pawls and a ratchet wheel. 

1,019,075. Electrical Resistance. C. C. 
Nuckols and F. Pruyn, assignors to 
Consolidated Car Heating Co. The 
wire is spirally coiled and the coiled 
wire wound around an_ insulating 
helix. 

1,019,091. 
tors. C. 
San Georgio, Spezia, Italy. A fol- 
low-up control mechanism in which 
a manual control arm is automatical- 
ly moved when the motor fails. 


1,019,112. System of Electrical Con- 


Circuit-Breaker. A. D. T. 
Kellogg Switch- 


Controlling Device for Mo- 
Sacerdoti, assignor to Fiat 


trol. E. E. Yaxley, Chicago, Ill. An 
intermittently energized magnet op 
erates switches that control the time 
indicators of time stamps. 

1,019,113. Timing Mechanism. E. E 
Yaxley, Chicago, Ill. A clock-con 
trolled electrically actuated timer 
for time stamps. 

1,019,163. Electric Meter. A. A. Kent 
Philadelphia, Pa. The indicator is 
moved by a deflecting armature 

1,019,166. Electrical Contact-Bank and 
Process of Making Same. G. W 
Lorimer, assignor to Western Ele: 
tric Co. The contact pieces for at 
automatic-telephone contact-bank are 
imbedded in plaster of paris and the 
cast immersed in paraffine and wax 

1,019,213. Electromagnetic Rock Drill 
and Chipping Hammer. C. E. Adams 
Lebanon, Ind. Has an electromag- 
netically reciprocated plunger. 

1,019,225. Suspension-Insulator Clamp. 
W. G. Clark, New York, N. Y. Has 
a pair of co-operating clamping mem- 
bers with elongated jaws. 

1,019,236. Signaling. R. A. Fessenden, 
assignor to National Electric Signal- 
ing Co., Pittsburgh, Pa. Has an in- 
ductive connection between the aerial 
and receiver, the latter being en- 
tirely surrounded by a shield to pro- 
tect it from electrostatic disturb- 
ances. 
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Lamp. |. L. Godinez and 
assignors to God- 


New York, N. Y. 


1,019,246. 
\. J. Marshall, 
inez-Marshall Co., 
\ portable having a hemispherical 
diffusing globe around the lamp bulb 
and a cage on top of this globe sup- 
porting an ornamental shade. 


1,019,260. Coherer. C. D. Lanning, 
Boston, Mass. A wireless receiver 
has an actuating coil surrounding 
the coherer. 

019,270. Electric Fire Alarm. E. H. 
Moe, Sait Lake City, Utah. A ther- 
mostatic alarm containing a fusible 
element. 

1,019,287. Machine for Grinding the 
Contact Surfaces of Carbon Brushes 
for Dynamos and the Like. A. Wat- 
kins, London, Eng. Includes a rock- 
ing frame carrying a grinding band 
and handle. 

1,019,288. Sanitary Mouthpiece. \V. W. 
Woodruff, Canton, Miss. A tele- 
phone-transmitter mouthpiece with 
inner and outer shells inclosing a 
chamber containing a moist germi- 
cide. 


1,019,292. 


Electric Arc Lamp. A. E. 
\Angold, Manchester, England. Has 
an electrode magazine with a push 
bar to eject ‘the carbons 





1,019,044.—Electrical Coupling. 


1,019,299. Electric Welding Apparatus. 
A. E. Buchenberg, Toledo, O. Has 
bar-welding dies and means for ad- 
vancing the welding contact along 
the work. 

1,019,340. Signal. J. C 
R. W. Michler, Perris, Cal., assignors 
of one-third to M. P. Deutsch. De- 
flation of a pneumatic tire closes an 


McGowan and 


electric alarm circuit. 
1,019,354. Explosive Engine. H. J. 
Podlesak, Chicago, Ill. Has an elec- 
tric ignition system comprising a 


interrupter, a_ special 


transformer and a condenser. 

1,019,356. Submarine Life-Saving and 
Observation Tender. S. Pontiere, 
Ocean City, N. J. A buoy large 
enough for an observer contains a 
telephone that is connected through 
the anchoring cable. 

1,019,362. Protective Electric Cutout. 
S. G. Rhodes, New York, N. Y. A 


magneto, an 


fuse and connecting block for con- 
nection with a meter on a three-wire 
system. 

1,019,381. Electric Railway. N. H. 


Turner, Vulcan, Mich. Has two par- 
allel conductors divided into succes- 
sive insulated sections fed from 
three generators. 


1,019,390. Electrical Resistance. E. 
Weintraub, assignor to General Elec- 


tric Co. Consists essentially of bo- 
ron associated with about five per 
cent of carbon. 
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Boronized Conductor and 
Wein- 


1,019,391. 
Method of Manufacture. E. 
traub, assignor to General Electric 
Co. Consists in depositing carbon 
by heating a conductive body in a 
mixture of boron halide and a volatile 
hydrocarbon. 

1,019,392. Electric Furnace Method and 
Apparatus. E. Weintraub, assignor 
to General Electric Co. Pure boron 
is made from magnesium boride by 
forming this into a stick and using it 
as an electrode for a high-potential 
arc in an atmosphere of hydrogen. 


1,019,393. Boron-Carbon Alloy.  E. 
Weintraub, assignor to General Elec- 
tric Co. Boron is chemically com- 
bined with carbon only, the carbon 
being present in an _ appreciable 


quantity less than 15 per cent. 

1,019,394. Reduction of Chemical Com- 
pounds. E. Weintraub, assignor to 
General Electric Co. A thin-walled 
tube is heated to incandescence by 
an electric current while a mixture 
of boric chloride and hydrogen is 
supplied to it. 

1,019,402. Alternating-Current Motor. 
E. F. W. Alexanderson, assignor to 
General Electric Co. Has distributed 
windings on both primary and sec- 
ondary members, and a quick-acting 
series-wound direct-current exciter 
for the secondary of the motor. 

1,019,403 and 1,019,404. Illustrative 
Telegraphy. N.S. Am&tutz, Cleveland, 
O. Pictures are telegraphically trans- 
mitted by impressing on a normal 
current variations conforming to 
varying tone values of the image and 
simultaneously using the current to 
synchronize the transmitting and re- 
ceiving apparatus. 

1,019,413. Electric Steam-Heating Sys- 
tem. A. F. Batchelder, assignor to 
General Electric Co. Combined with 
a number of sections of piping is a 
multiple-cylinder pump with its cylin- 
ders connected respectively with the 
sections, and an electric circuit in- 
cluding the sections in series. 

1,019,419. Device for Use in Laying 
Conductors. I. Bowdle, assignor to 
F. Crawford, Pasadena, Cal. In- 
cludes two superposed reels carrying 
tape. 


1,019,422. Controlling Device for 
Lighting Circuits. A. E. Button, as- 
signor to General Electric Co. A 
dimmer for various branches of a 
lighting circuit having differently 
colored lamps dims the lights in 
some branches while brightening 


those in other branches. 


1,019,423. Terminal for Electric Con- 
ductors. F. E. Case, assignor to Gen- 


eral Electric Co. A duplex sheet 
strip is folded so that co-axial clips 
are formed at one end, one for 


holding the wire and the other the in- 
sulation. 

1,019,425. Time and Current-Limit Re- 
lay. A. S. Cubitt, assignor to Gen- 
eral Electric Co. A flywheel is biased 


to turn in one direction and thus 
close a switch. 
1,019,426. Electric Flatiron. A. S. Cu- 


bitt, assignor to General Electric Co. 

A flat heating unit is clamped in a 

groove in the body of the iron. 
1,019,427. Electric Water-Heater. A. 
assignor to General Elec- 
Co. Comprises a heating cham- 
a storage chamber, a thermostat 
means controlled thereby for 


S. Cubitt, 
tric 
ber, 
and 
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establishing circulation between the 


chambers. 

1,019,428. Motor-Control System. A 
S. Cubitt, assignor to General Elec- 
tric Co. A car controller with elec- 
tromagnetically. actuated contactors 
that are prevented from closing in 
too rapid succession. 

1,019,432. Oscillograph. J. T. Demp- 
ster, assignor to General Electric Co. 
A looped conductor carrying a mir- 
ror is resiliently supported in the 
field of a magnet. 

1,019,435. Starting Device for Single- 
Phase Motors. G. H. Dorgeloh, as- 
signor to General Electric Co. A 


set of electromagnetic switches con- 
trol a split-phase winding on the 
stator. 


1,019,436. Controlling Device for Elec- 
tric Motors. G. Heber Dorgeloh, 
assignor to General Electric Co. A 
controller for a multi-voltage sys- 
tem includes electromagnetic switch- 
es that govern the cutting out of re- 
sistance on the low and again on the 


high voltage. 
1,019,439. Motor- Controlling Device. 
P. Dunning, assignor to General 
Electric Co. A motor starter in 


which the operating handle connects 


with the switch mechanism through 
a toggle. 

1,019,443. Electrode. A. Ernst, as- 
signor to General Electric Co. An 











1,019,455.—Switch and Branch Plug. 


arc-light electrode mixture contain- 
ing 70 parts of franklinite and 30 


parts of titanium oxide. 


1,019,451. Sectional Insulator. J. C 
Gillette, assignor to General Elec- 
tric Co. A section insulator for mes- 
senger-supported trolley wires. 

1,019,455. Combined Switch and 
Branch Plug. F. Graf, assignor to 
General Electric Co. Is provided 
with means for preventing closure 
of the switch until after insertion 


of the plug, and means for prevent- 
ing removal of plug until after open- 
ing of the switch. 


1,019,456. Electric Meter. J. E. Gray- 
bill and P. McJunkin, York, Pa., as- 
signors to General Electric Co. Has 
an alternately energized and de-en- 
ergized electromagnetic actuating 
means. 

1,019,457. Automatic Stem-Making 
Machine. J. E. Graybill, assignor 
to General Electric Co. Places the 
ledding-in wires in the lamp stem 


seals them in. 

1,019,461. Motor-Control-System. M 
R. Hanna, assignor to General Elec 
tric Co. A multiple-unit control for 
an electric train supplied from a 
generator carried on one of the cars 

1,019,463. Carbon Electrode. C. A. 
Hansen, assignor to General Electric 
Co. An electric-furnace electrode 
having a body portion of carbon and 
a tip of graphite. 

1,019,464. Arc-Light 


and then 


Electrode. J. 
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Hardén, assignor to General Electric 
Co. Contains two parts titanium 
carbide, two parts ferro-manganese, 
and one part carbon. 


1,019,467. Controller for Electric Cir- 
cuits. H. C. Hastings and W. L. 
Wise, assignors to General Electric 
Lo \ drum-type motor controller 
has a releasing device operated by 
a no-voltage coil, an overload coil 
and a button in the operating han- 
dle. 

1,019,481. Burglar-Alarm System. M. 
F. Juruick, assignor to Electric Bank 
Protection Co. Includes an electric 
alarm which is thrown out of opera- 
tion during a predetermined part of 
each working day. 


1,019,482. Charging Storage Batteries. 
P. Kennedy, Brooklyn, N. Y. The 
batteries for an axle-driven car-light- 
ing system are supplied at least a 
predetermined number of ampere- 
hours and the charging current is 
ut off when a definite battery volt- 
age is reached. 

1,019,483. Electric-Current-Supply Sys- 
tem. P. Kennedy, New York, N. Y 
\ storage battery has an indicator 
to show its condition of charge 
which is moved in one direction by 
the charging current and in the re- 

direction by discharge current. 

1,019,484. Electric Switch. P. Ken- 
nedy, New York, N. Y. Two adjoin- 
ing magnets have their coils inter- 
onnected with the contacts they 
govern. 

1,019,491. Induction Motor. K. Kuhl- 
mann and H. Miiller, assignors to 
General Electric Co. A single-phase 
motor has a centrifugal device that 
changes the stator connections and 
closes the rotor running circuit when 
a certain speed is attained 

1,019,500. Grab-Bucket Hoist. S. H. 
Libby, Bloomfield, N. J., assignor to 
General Electric Co. A drum-type 
ontroller governs two series mo- 
tors, one driving a lacing drum and 
the other a holding drum. 

1,019,509. Trolley. R. McMillen, Pitts- 
burgh, Pa., assignor of one-third to 
Horace S. McLaughlin. Has two co- 
operating trolley wheels running 
about inclined axes (one of which is 
hinged) and engaging the wire near- 
ly all the way around. 

1,019,512. High-Voltage Transformer. 
V. S. Moody, assignor to General 
Electric Co. Has a metallic plate of 
considerable area connected to the 
end of the winding and affording 
means for the attachment of the line 
terminal 


1,019,544. 


verse 


Fieldless 
South, Baldhill, Pa 
the earth’s magnetism 
ing its field. 

1,019,554. Mail Box. F. W. Taylor, 
Canute, Okla. Dropping of mail into 
an inner receptacle closes an elec- 
tric alarm circuit 

1,019,557. Tire Alarm. E. A. Terpen- 
ing, Mokena, Ill. A pressure gauge 
between the spokes of an automobile 
wheel operates an electric alarm 
vhen the tire becomes deflated. 

1,019,559. Elevated Electric Railway. 
F. T. Thurber, Red Lion, Colo. Has 
the third rail between the main run- 
ning rails. 

1,019,568. Method of Making Resist- 
ance Material. E. Weintraub, as- 
signor to General Electric Co. Con- 


Motor. F. L. 
Depends upon 
for energiz- 
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sists in sintering impure boron in 
the presence of carbon. 

1,019,569. Method of Making Boron 
and Boron Alloys. E. Weintraub, 
assignor to General Electric Co. The 
process of depositing boron and car- 
bon on a heated surface consists in 
subjecting the surface to a mixture 
of boron halide, hydrogen and a hy- 
_drocarbon. 

1,019,574. Telephone-Pay-Station Cab- 
inet. H. I. Wiechers, Leon, Mexico. 
Insertion of a coin unlocks the door 
to a compartment in which the tele- 
phone is kept. 

1,019,588. Electrolytic Anode. H. E. 
Beach, Birmingham, England. Has 
screwed into it a suspension rod 
with a hook at the top, the threads 
of the rod being protected by an in- 
sulating sleeve. 

1,019,608. Vibrating Rectifier. J. T. 
Dempster, assignor to General Elec- 
tric Co. The vibrator swings be- 
tween the poles of a magnet and 
changes the alternating-current im- 

pulses into a succession of unidirec- 
tonal impulses. 

1,019,616. Rheostat. L. C. Eilertsen, 
Paris, France Variation of the liq- 
uid in a U-tube closes or exposes 
contact terminals leading to resist- 
ances. 

1,019,619. Trolley-Harp. P. Fabro- 

wicz, Scranton, Pa. On each side 

of the troiley wheel are oil boxes 
and special oiling devices. 
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1,019,730.—Circulation for Flaming Arc 
Lamps. 


1,019,628. Railroad Telephone. W. E. 
Frost, Lewiston, Me., assignor of 
one-fourth to A. L. Childs and R. 
W. Crockett and one-fourth to W. 
W. Sanborn. Includes a swinging 
arm with the transmitter at the outer 

a hooked receiver, and a signal 
all being mounted in a box. 

Voltage Reducer. W. A. 
Hesse, Alameda, and J. T. Slaven, 
Oakland, Cal. Has a winding on 
the radial arms of a spider. 

1,019,676. Means for Controlling Elec- 
trically Operated Driving Systems. 
J. C. MacFarlane, H. Burge, and A. 
Williams, assignors to Crompton & 
Co., Chelmsford, England. A con- 
trol system for a hoisting motor in- 
cludes a motor-generator set, an ex- 
citer, a brake motor and the hoist- 
ing motor, with switches, rheostats, 
etc 

1,019,677. Means for Regulating Elec- 
sar et’ Operated Driving Systems. 

C. MacFarlane, H. Burge, and A. 
Williams, assignors to Crompton & 
Co. <A _ separately excited direct- 
current motor-generator set with a 
magnetizing and demagnetizing field 
for the generator. 

1,019,709. Electric Motor and Dynamo. 
J. B. Cordeiro, U. S. Navy. On each 
side of the rotor are wheels that 
serve both as current collectors and 
as a roller bearing for the shaft. 
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1,019,730. Interior Electric-Lighting 
System. A. Blondel, assignor to Gen- 
eral Electric Co. Conduits carry the 
fumes and gases from the tops of 
the flaming-arc lamps to a settling 
chamber and a blower returns the 
gas through conduits to the bottom 
of each lamp. 


1,019,731. Electric Arc Lamp. A. Blon- 
del and G. Dobkevitch, assignors to 
General Electric Co. Has a number 
of current-conducting rings arranged 
to encircle the carbon. 


1,019,744. Electric Arc Lamp. A. Blon- 
dell and G. Dobkevitch, assignors to 
General Electric Co. Current is sup- 
plied to the carbon through a con- 
tact shoe near the arcing end. 


1,019,745. Foot-Pedal Switch. J. Hel- 
strom, Morristown, N. J. The 
switch is mounted in a casing on 
the footbdard of an automobile and 
is operated by a pedal convenient for 
the chauffeur. 


Patents That Have Expired. 

Following is a list of electrical pat 
ents (issued by the United States 
Patent Office) that expired March 12 
1912: 

535,345. Closed-Conduit Electric 
Railway. E. M. Bentley, Boston, Mass 

535,363. Electric Heating Appara- 
tus. M. W. Dewey, Syracuse, N. Y. 

535,370. Electric Clock-Striking 
ae, F. L. Gregory, Chicago, 

535,398. Conduit Electric Railway 
D. O’Flaherty, Kansas City, Mo. 

535,443. Electric Lighting System. 
J. I. Conklin, Brooklyn, N. Y 

535,484. Electric Burglar Alarm and 
House Call. Henry L. Carpenter, 
Minneapolis, Minn. 

535,488, 535,489 and 535,490. Thermo- 
Electric Generato. H. B. Cox, Hart- 
ford, Conn. 

535,491. Indicating System for 
Thermo-Electric Generators. H. B. 
Cox, Hartford, Conn. 

535,511. Electrical Controller. E. A 
Sperry, Cleveland, O. 

535,533. Electric Switch. M. W. 
Dewey, Syracuse, N. Y. 

535,540. Automatic Telephone Switch 
N. H. Holland, Montreal, Canada. 

535,541. Method of Constructing 
Secondary Batteries. A. Hough, San 
Francisco, Cal. 

536,565. Railway Signal Apparatus 
W. H. Walsh, Albany, N. Y. 

535,579. Armature-Conductor for 
Dynamo-Electric Machines. H. Geis- 
enhoner, Schenectady, and C. Sand- 
man, Niskayuna, N. Y. 

535,589. Electric Arc Lamp. J. C. 
Knight, New York, N. Y. 

535,615. Telephone. W. W. Dean, St 
Louis, Mo. 

535,679. System and Apparatus for 
hastelon Brakes to Electric Cars. 
E. Davis, Chicago, I[Il. 

535,703. Electric Cableway. R. Lamb, 
New York, N. Y. 

535,745. Telephone-Exchange Ap- 
paratus. C. F. G. M. B. De La Tou- 
anne, Paris, France. 

535,796. Construction and Regula- 
tion of Dynamo-Electric Machines 
C. D. Haskins, Brooklyn, N. Y. 

535,797. Regulation of Dynamo-Elec- 
tric Machines. C. D. Haskins, Brook- 
lyn, N. Y. 

535,806. Automatic 
phone-Switch Apparatus. 
Vienna, Austria-Hungary. 

Reissue No. 11,478. Electrical Fix- 
ture. L. Stieringer, New York, N. Y 


Central Tele- 
F. Nissel, 





